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ON JANUARY 7, National Graphic 
Specials will begin u fourth spason 
over television nations of the Public 
Btoadtaettng Semite — an event that ha-* 
beeumr a happening. Laalycar. "The Great 
Whale*" and "The Liviny; Sand- oFNarnib" 
drew the largest audiences of ail PBS pro- 
cram* rated during the season, and "The 
Great Wholes" vent on to win a coveted 

Emmy award 

We rejoice in >uch mk cess, no! only for the 
men and women who work so hard to make 
good programs possible, but uL*j because it 
mean** significant number? of television 
viewers appreciate informative and inter- 
esting programming We believe that the 
same standards we seek tu maintain in uux 
mzieazine and other publication* can be 
maintained on television, and not onlv sur- 
vi ve but be welcornecL 

Our new season opens with "Gold!" — a 
report on the lure and beauty of the previous 
metaj A mine in South Africa, a treasure 
hunter?' excavation of an ancient Colom- 
bian grave, a uold-bedeiked wedding in 
India, and the vault at Fort K.nox are amonp 
the setting? for the story. 

On January 2S f "Hons Kong: A Family 
Portrait" will <how you the Crown Colony 
from a view seldom shared by the tourist 
We come to know the members of a Chinese 
family and throodi their eye* Lhat re 
markable Far Eastern economic machine. 

The scene shifts ro East Africa on March 4 
and a drama of utmost importance to all 
those who revert the wildlife threatened by 
poachers and changing laud use. "Lost 
Stand in Eden" tell- the story of elephants 
forced into a farm area, and die complexity 
of rights and wrung* that results. 

The season concludes un April I with 
"The Tigris Expedition." With Norwegian 
mariner-adventurer Thor HeyerdahL we 
sail aboard the reed boat Tigris through 
waters traveled by the ancient Surnerians, 
along sea route* by which man's earliest 
civilization* may have spread. 

As in previous season*, the Soriety and 
Station WQED in Pittsburgh, our PBS 'asso* 
ciate, an 1 indebted to dull < hi Corporation, 
whose generous gnuiU make these pru- 
groms possible. We are indebted most, how- 
ever, tulhe millions of viewers who continue 
to approve of good programming. 
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HIM PBACK WHALES 

(-The Gentle Giants 

Marine biologist Sylvia A Earle and photograph ft 
At Glddinps switu confidently amony those beaiitn 
behemoths off Hawaii and Alaska. 

ii-Their Mysterious Songs 18 

A !2-\< r ttr tfudv by zoologist Hagcr Payne and hit 
wife o f the 1 otnptes. e eer chatrginj: .wand* made by 
humpbacks tugg0itts that the "wags' may relate 
lo social behavior and jh rsxihty rem tateiliisrnre 
An ncramtMi\\inv vmnid sheet reproiiuces same of 
these hauntotti sequences, as \ei unfothomed. 

Los Angeles: City in 
Search of Itself 36 

7 He era of freewheeling sprawl, snv*g find xhtns 
biz rims into a space prahlem, and nflmui tif 
Sparrish'Spetikiijff Newt-omen brings a neu flavor, 
William S tStth and Jodi Cobb eyphre htfafr 
happening in our third largest metropolis* 

Stone Age P&SI and Present 
VI eel in Brazil 60 

Primsttir Atnuznman Indians heip nneorth a 
shelter where their forebears- amy havr worshiped 
the tun at U-a,\r 9,000 years ago. W. If SCO MM 
Puttkamer document,* one of the oldest human 
sues yel found hi South America. 

The Incredible World 

of Diamonds 85 

Why is the hardest of win stance* ever more 
previous, to man * Fred Ward visit* mines, earring 
ritmi& a ikakrfi and buyers on four continents 

1^11 'i 'hut ftthtdous crystal 

Bison Kill by ke Aye Hunters 114 

W'»rrf 1 and spearpoitils found tn Colorado reveal 
how Putt a 'Indiana slaughtered huge buffalo hy 
the hundred* Anthropologist Dennis Stanford 
visualizes the ritual r and actually bu letters a 
dead zoo elephant using stone tiwtf* 

Time of Testing tor Sri Lanka 123 

The Resplendent Land. Wfftf known a* Ceylon, 
pushes ambitiatis phots for critically needed new 
fobs and farmlands . Stan by Robert Pa a I Jordan, 
with pfiofimraphs hy Raghabit Singh. 

COVER: Symbols of life's frmtiv. flowers tire 
laid at the feet of a colossal Buddha in. Sri Lanka. 
Photograph by Ruxhubir Singh. 
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In u lartMllitakinic encounter. 

photographer Chuck Xlcklin 
wan he* motionless as a pair uf 
humphaL-L whales sweeps paM al 
arm > It-n^th peaceful jrianl* 
that bear him no malice Xicklin 
uses- a rcbrcBiher. a scuba devkre 
chat emits few bubbles and thu* 
mininiucs lib presence. 

Itt this iisac two $clemt>t5 irnin 
ihtir eyes and ears on the 
humpbacks* hidden world. Sylvia 
Eiirlt- naeeti individual flipper* 
la-Rippcr, «-ludie= small creature* 
thai travel with litem. ..net 
observes (he whales' iascuiatjrie 
feeding uicUt* The report uf 
Roger Payne, 4m authority on [heir 
enchanting M sonKs.'* features a 
dttai huble *ound sheet on paRe* 
2 4 A atid T4H 



~T~ ITH MURE IM EKTAINTV 
/ than I have fell in thousand^ of 
/ dives. leased into the water with 
lour humpback whales. 

Humpback* have a reputation 
fur being gentle, but forty tons is forty tons. 
Here, in the violet waters off Maui, 
one of Hawaii's island*. I prepared fnr the 
fiM time la meet these great whales in their 
own element, 

From below me a dark shape-— roughly 
eiiiht hundretl times rny size — swiftly came 
up to within touching distance With mas- 
rtificent grace the giant swept by, as supple 
a> an utter ami with adoiprtinlike expression 
of good humor. The £real eye tilted slightly r 
enough to ^uusre^l that the whole hud irone 
out uf Its way to look me over. 

I glanced at my divine partners, photog- 
raphers Al tiiddinir* :mr{ Chuck Nicklin. 
dwarfed by our four enormous underwater 
companions The whale thai had inspected 
me now turned and wam toward Al an 
what appeared to be u collision course. At 
the last moment the whale artfully lifted iu 
flip]jer. avoiding contact with A! by inches. 

T stopped worry ing then, and have never 
worried since in all my encounters with 
humpbacks. Their repulutiun i> well de- 
served Tliey are without doubt the trentlest 
of piam>. 

That memorable dive off Maui began a 
fascinating study. With At and Chuck I had 
joined Roger Payne and hi* wife. Katy— 
authorities on whales — in a research project 
on the humpback* of Hawaii. The effort 
was supported by the Xatinnal Ideographic 
Society, the California Academy of Sci- 
ences, the New York Zoological Society, the 
World Wildlife Fund, and. in Hawaii, the 
Lahoina Restoration Foundation 

Roger and Katy a interest focused on un- 
derwater "songs" of the humpback whale, a 
phenomenon they have studied for more 
than a decade (Sec the following article. 1 
Urftduate student* Peter Tyack and Jim 
Darling assisted in the *tud\ . while Al and 
Chuck, together with AT> assistants. Steve 
Bcivvcrman and Tern Frubm. documented 
the ■activities of humpbacks on film. 

As a marine biologist, I was interested in 
humpback* as floating blonds in the sea 
Jusl like a ship's hull, the whaltfj hide is 
home for a variety of barnacles, algae, and 
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World titizuns. 
humpbacks range 
A\ ae*ans; they calve in 
tropical water* in winter and 
ieerl m colder water? In summer 
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p.ir^iieA. In addition, humpbacks occa- 
sionally have free-swtmminu associates, 
such as fishes and lesser whale* 

Mostly I wanted to become familiar with 
whale b a? living animal* in their own realm. 
Until recently data about humpbacks has 
come ft rim whaling record? and beached 
carcasses . Often I have wondered how 
much an alien species would true** about us 
if they had engaged us in war and studied 
unly uur remains — never nskmu what we 
think or do, never listening to uurmu>ic. 

Maui is an ideal spot for encountering 



whales. Even winter several hundred 

humpbacks come to Hawaii's warm, clear 
waters to bear their young and po.«ihlv tn 
mate The whale* la-tin to arrive in Novem- 
ber and peak in mid-I'ebruarv . By June 
mo*t of them are gone, presumably migrat- 
ing to colder waters to III J 

A century' ago the island of Maui and it.% 
picturesque pun. Lahaina, were way sta- 
tions in the wholesale slaughter of whales,* 
Like the humpbacks. American whaling 

" Sec tin- article* and ipccial itiAp ami pad mini on 
"Wh^WlheWoiId.-'iv .... mx>hu . timber I'JTf, 
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ship 4 wintered in the tropical waters, creat- 
ing ft forest of mast* in Luhainn Roadstead. 

Todav the humpback h protected around 
the world, and Lahainu ^upporU a new 
whaling fleet -dozens of charter beats for 
tourists and whale-watchers who flock to 
Maui during the humpbacks' winter visit. 

In tb> .irmadj we .idiled our own small 
fleet: a three-masied sailing ship named So- 
journ, another research vessel, Easy Rider, 
and two inflatable boats. 

Alter nur initial contact with the whales, 
we settled down to work On it subsequent 
dive among the whales al close range, 1 
wrote on my underwater notebook: "stringy 
goose barnacles on throat pleats five 
acom barnacles on leaning edge of right flip- 
per. " Then I sketched the genital slit ending 
near the rounded anu=, which identified my 
subject as a female. 

Humpbacks probably can tell readily 
who h a "he" and w ho is a **she but it is no E 
so easy lor a human observer. Sometimes a 

whale turns so that the slit enclosing a male's 
genital*, widely separated from the anus, h 
evident. But usually in our studies, unless 
an adult was accompanied by a young calf, 
we had feo mark it "sex unknown." 

Sleek Candidates for Whale Olympics 

At first we were concerned that aur pres- 
ence in the water might disturb the whajes, 
but we soon learned that thev were some- 
times as curious about us as we were about 
them. Once five of them £wam with us for 
nearly two hours! 

Watching these lithe, acrobatic creatures 
with their long, slim face* and supple bod- 
ies. 1 thought haw ironic it is that they are 
c al 1 ed " h u m p bac ks" a n if thai ihey are tradi- 
tionally represented as ponderous, stocky, 
misproportiooed creatures \\ itb bulging 
throats and lumpy bodies— impressions 
derived, ] suspect, from dead whales Most 

illustration* bear faint resemblance to the 

leaping, diving, flip pe ring reality. 

As viewed in Hawaii, Mrgapttru novae* 
angtiae — the Latin term means roughly 
"big-winged New Englandcr" — resembles 
more a sleek seabird than the pud try monster 
sooften depicted. The look of these fine ani- 
mals, and the apparent exchange of aware- 
ness between them and us. will haunt my sea 
thoughts forever Above water we often 



witnessed forty-ton hackflips and conclud- 
ed that at a whale Olympics humpbacks 
would tnke gold medals in gymnastics. 

During our dives wc quickly grew accus- 
tomed to hearing the humpbacks' remark- 
able songs, but seeing a -anger underwater 
proved to be an elusive goal. Al wx=. the first 
among us to do it. and probably the first pbo~ 
tographer ever to record the event on film, 
lie. Chuck, and I went into the water close 
to where a singing whale had just sub- 
merged. Underwater the song was so intense 
t hat we could feel the sound as the air spaces 
in our heads and bodies resonated 

We settled to the bottom at a depth of 120 
feet, and waited- Above us shafts of light 
beamed through indigo water, creating aca- 
thedral atmosphere, while all around eerie 

"wheccepVand low rumbling sighs assailed 

our e.irs, our whole ljudies 

\ irtuoso Makes fin Appfearunce 

Fifteen minim** passed with no change in 
intensity of sound, and no whale Then, as 
we returned to the surface, so did the hump- 
back— a hundred yards away. Al decided 
to try' again. Peter Tyack had been on the 
hydrophones, monitoring the whale, and Al 
>uid to him, "Keep listening If 1 see the 
whale. FIT sap lhe camera so you'll hear It 
and know Fm filming. " 

Al went down again, and moments later 
Peter exclaimed, "He's tapping, and the 
whale is singing. Al's got it on film!" 

Afterward Al de&cribed the singer— a 
soloist barely moving just under the surface, 
flippers down, emitting not one bubble of air 
a* the song poured forth. At other tiroes 
when wc iaw whale* singing underwater, 
there again were no air bubbles, conclusive 
pn>of that expulsion of air is not necessarily a 

part of «nund production. 

Why the whales sing remains a mystery, 
but on one occasion Al witnessed some cu- 
rious behavior on the part of a singer. One 
evening al dusk, while Roger recorded a 
song on the surface, Al located the linger 
some fifty or sixty feet down. As it sung, the 
whale lifted its great flipper* forward, then 
buck, in rhythm withphra^csofthesong. Of 
the seven singers we have watched under- 
water, it was the ord> whale that behaved 
Lhatway. But the motion maybeacommnn, 
though rarely observed, phenomenon 



Hiiniphncki The Gentle Whiles 
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Twice -toll! tulh Seen in bath 1977 and 
IflTS in Alaska's Glacier Bay. Chop Suey, 
it whale named for its chupped-off dorsal 
fin, heaves distmrtively marked flukes 
aloft as it sound* <abovt*k The sightings 



give evidence that ai least some of Chop 
Sue> s ^roup oi'about 25 return to the bay 
for the sumrr-er feeding season. 

The author also studied the whales as 
floating Islands for plants and aniTnnlv 




Hum attacks may ram- half a ton of barna- 
cles, hitchhikers that fall off in warm wa- 
ters. Flippers harbor soosc barnacles 
below, lefti. which grow double-decker 
on large acorn barnacles (below) 



While the Payne* probed the hows and 
whys of whale sounds, I looked for evidence 
(bat humpback*, other than nursing calves, 
feed in Hawaiian waters. Current theory 

hold* that the whales eatduringthesummer 
xind fall, storing up enough blubber to fast 
the rest of the year. 

For months my colleagues and I watched 
humpbacks nearly all day, every day, but 
only twice did we see a whale Iufiro forward, 
mouth open, then expel water through the 
baleen plates attached to its upper jaw. 
Even then Icould not be sure whetheror not 
food was actually taken, and roiuluded 
that if humpbacks feed in Hawaiian waters, 
they don't want anyone to know about it. 

\ Thousand Pounds of Freeloaders 

My observationsof whales as islands were 
more rewarding. At least two kinds of bar- 
nacles ornament the fluke-, flippers, chin, 
and belly of Hawaiian humpbacks. One is 
the beauti fully struct u red Cimmula — a 
hard, white, calcareous kind that provides 
looting for «oft P pink-and -brown goose bar- 
nacled (below, left). Al's season-long photo- 
craphic record confirms* Hawaiian biologist 
L>r Prtu] Struhsakcr'i suggestion that the 
barnacles fall off in the warm water as the 
season progresses. Boat owners can be both 
envious and sympathetic A single hump- 
back may sometimes c any half a ton of these 
hitch hi kersJ 

Anion? the free-swimminR associates of 
humpback*, we witnessed small fishes, pilot 
whales, spinner dolphins, and, most com- 
monly, several bottlenose dolphins On one 
memorable day Al and 1 went for a swim 
with some humpbacks and a group of spec- 
tacular companions. Skip Xaftei. the cap- 
tain of Etuy Rider r had told of seeing 
humpback with pygmy killer whales on 
several occasions off the northern tip of the 
inland of Hawaii. 

Pygmy killer whales (fertsa aticttuiiiai 
arc rare and little known, hut reputedly are 
aggressive creatures. The chance to see 
them with humpbacks was irresistible, and 
we all decided to investigate. With Skip as 
guide we set out one blustery da\ across the 
notoriously rough Alenuihaha Channel. 

When we located the whales, the wind 
WW! blowing at 30 knot* and the waves were 
cresting to 1 5 {Continued an pagt 1 4 J 
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Dappled pair of humpfuukstoura* through 
*hniis of sunlight in warm Hawaiian waters 
(overleaf) Hugely benign and graceful, 
humpbarkstolerairaut]u»rF.arIcand photog- 
rapher Giddmgs asswiimninu n mipanfonA 

THIS P-\C£FOLDM3i I 



T he silence is monumental until thr w hates 
bejetn to 4inB Heard at close range, ihr song? 
iltp unfnricrttuble — resonant .uui ilin.'libing 
'"The sound was incredible, like drum* on my 

c best." says Cidding*- <.i»*« i4*lx »*w< 



BackfHp breach; A humpback hurtles sky- 
ward, splitting the calm waters of frigid Glacier 
Buy i above), summer home to this miming 
mammal Such wild gymnastics may serve as a 
meaiu of whale-to- whale L ommuniration and a* 



a show of strength in response to a threat. 

The power and majesty of whales fascinated 
American naturalist John Muir. On a trip to Gla- 
cier Bay in 1879 he described "their broad barks 
like due kited bosses of granite heaving nloft 



. , , and plunging down home " Due in part 
to hii explorations, thr bay and it* surrounding 
ice fields, £lac tcrs . and mount ai ns were desigiuit- 
ed a national monument in 192S Muir would 
airdy be heartened by the currenl concern for 



humpbacks. nmv a fully protected species by or- 
der of the International WhaTitu? Commission 
Perhaps 100,000 strOng before whaler? deci- 
mated ibeir ranks early in the JOth century* 
humpbacks today number about ".000. 

13 



(Coniimiedfrom pvgr 71 feet As the 

humpback* plowed serenely through the 
water, the pygmy killers broke through the 
waves WUtt to them like gray torpedoes. 
Boiii seemed to enjoy the high seas, riding 
the waves, playing with the water. 

Over the sound of the wind Al shouted. 
"Let'* get in the water'." At fir>t I thought he 
was joking, fori know of no one who hud de- 
liberately dived in the wild with pygmy kill- 
er whales, let alone in the mid^t of a storm. 
Butunderthe *urfacethe *ea would becalm, 
and I concur with ATs feeling about most sea 
creatures — if you mind your business, they 
will mind theirs. Over the side we went, into 
the pern-dear water, 

■As we got our bearings, we sighted about 
a hundred pygmy killer whale* eighty feel 
below u*. emitting <taccato buzzing sounds 
and high-pitched squeal*. They were raov- 
inu in rinse formations of three to nine, side 
by side through the indigo sea. 

So intent was I on watching the whales 
and trying to keep sight of Al that I failed to 
see the shark until it was nearly tourhing my 
flipper Tt was a large oceanic white-tip and 
it was "breaking the rules"— rnakinKme Us 
business. 1 kicked, and the shark darted 
away, then circled and came back. As 1 
kicked again, a second shark arrived and 
moved in swiftly. 

Then, quite suddenly, they were gone, 
leaving me with a curious feeling of having 
been inspected and found unappetizing. 

Throughout the day we observed the 
humpbacks and pvgtm killer whales swim- 
ming together in a rare comminsUng of these 
two quite different species What either 
derives from association with the other 
remains a mystery, but there must he more 
to the phenomenon than mere chance. 

Humpbacks May Migrate to Alaska 

Toward late March the number of hump- 
backs annul M.iMi diminished noticeably. 
Clearly winter was coming to an end. 

Where do the humpbacks go when they 
leave Hawaii? No one knows lor -urc. 
though most scientists believe they travel 
north. By late April, Al and 1 decided to do 
the iame We took Rogers suggestion and 
setoutforGlacierBay, Alaska, to work with 
Charles and Virginia Jurasz. 

For 12 years the Juraszes have observed 



humpback whales in the waters around 
Juneau and Glacier Bay So far there is no 
evidence that the humpbac ksof Glacier Bay 
are the same as those from Hawaii, hut a 
connection may one day be established. 

The whales begin to arrive at Glacier Bay 
in May and June, aa do numerous private 
and commercial boats bearing tourists, fish- 
ermen, and amateur whale- watchers. 

Chuck and Virginia not only watch the 
whales, they watch the boats as well, to de- 
termine reactions of the whales to the sound T 
or simply to the presence, of such boats. 

Where Does u Whale Sit? 

There are no clear answers yet as lo 
what disturbs a whale. One viewpoint was. 
summed up by Sam Pyeatt, skipper of our 
ship S&j&urn, who dismisses the idea that 
humpbacks take much notice of people. 
■'"That's why they're so vulnerable to 
whaler?/' Sam says. "They aren't accus- 
tomed to having enemies. 1 think hump- 
back* are like 500-pound gorillas: Where do 
they sit? — wherever they want to! I don't 
think they take people very seriously/ 1 

The Juraszes believe otherwise, and are 
gathering data for objective evaluation of 
whale behavior relative to human activity. 

At Glacier Bay the family invited Al and 
me aboard their Dfty-foot laboratory" and 
home, Ginjw, :tnd we were instantly im- 
mersed in the subject of whales. All the 
J urasze* are involved Peter. 10, readily rec- 
ognizes each of the Glacier Bay whale? and 
serves as Cinjur^s lookout Susan, I6 t has 
grown up with whales and has a study of her 
own in progress concerning breathing pat- 
terns of individual humpbacks. 

"Fat and sleep — that's what the whales 
do here," Chuck explained to Al and me. 
"You're going to see a lot of both " 

If anything. Chuck's remark was an un- 
derstatement. Within a week we had wit- 
nessed several of the humpbacks' distinctive 
feeding techniques and had come within 
touching distance of whales asleep — some- 
times accompanied by burbling, rumbling, 
w hale-size snores. 

About twenty-five whales enter Glacier 
Buveach summer, with about fortv more oc- 
cupyine nearby bays and inlets. For year* 
the Jurasxcs have kept a "fluke tile" on each 
whale, often naming it for some distinctive 
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marking. The 1 *>7 7 list includes Spot, a 
whale notable for Lhe conspicuous white 
baseball-si/e mark on the underside of its 
tail, White-Eye*, with symmetrical white 
patches, albeit on its tail; and a companion 
nicknamed Dot-Dash, fur the upside-down 
exclamation, point on its fin. 

Early in the season the only baby whale in 
the bay was a high-spirited ca!f whimsically 
called Garf, accompanied b> ha.s mother, 
Gertrude. In mid- August a second mother 
and calf arrived, and the newcomers some- 
times swam with Gertrude and her *on. We 
know (Jarf is a male because one day while 
he was rolling over and over at the surface, 
draping seaweed over his nose and flippers, 
we approached very close. On his underside 
we could see the position of the genital slit 
that confirmed he was indeed a he 

During the weeks of watching, we found 
that Gertrude and Garf always remained 
together. Sometimes the pair was accompa- 
nied by a third whale, perhaps the equiv- 
alent of the escort or so-called mystery 
whale that often accompanies a mother and 
calf in Hawaii. It was inevitable, I suppose, 
that the companion in this case became 
known as Garfunkle. 

Ingenious Hunters Net Their Prey 

The arrival of whales in Glacier Bay coin- 
cides with the longdays of early summer, af- 
ter blooms of microscopic algae and hordes 
of grazing zoop ! ank ton— crab larvae, cope- 
pods, and shrimplike krill — have begun to 
transform the waters of the bay into a rich* 
livingsoup. Rut, asin many suups, the tasty 
morsels in Glacier Bay are scattered and 
require several feeding strategies. 

When Chuck Jurasr first told pi'uple that 
he had seen Alaskan whales blowing bubble 
"nets" to trap krdl r few believed him. For 
the most part humpbacks feed by lunging 
forward and straining the minute zooplank- 
tan through sieve like baleen plates attached 
to their upper jaws. One morning aboard 
Ginjur. Al and I were watching a whale do 
just that, when Chuck shouted, "We're 
headed right for a bubble netH 

As our boat edged past a circle of bubbles 
ten feet in diameter, a humpback surfaced in 
the center of the ring with its mouth open— 
ju*t as Chuck had described. Apparendy, 
to produce a bubble net, the whale dives 
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Grabbing a free ride, & porpoise cruises 
the bow wave of the humpback at right- 
Thus porpoise* may have learned their 
sbipside acrobatics, one scientist theo- 
rizes. Humpback companions include pi- 
lot whales and pygxny killer whales. Why? 
"It's 3 mystery, 1 " says the author. "They 
may simply enjoy each other's company-" 



Humpbacks: The Gentle Whales 



15 









MB 

it'Lu m»t<uii*'*£irc*. > in 



Jonah-siz« maw: I15 throat 
ballooning intoa huge pouch, 
a humpback gulp? aseawatcr 
bouillabaisse, to be strained 
by fringing baleen for it? 
prime staple of krtll, tiny 
»hrimpltkr crustaceans (left). 
An adult's Sumach can hold 
a* much 1,3-00 pounds of 
food. Greenish paurhes inside 
the krill resull from plankton 
they feed on The food-chain 
equation: Roughly a hundred 
pounds of plankton yields ten 
pound* af krill. which yield* 
one pound of whale 
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beneath its prey and, swimming in an up- 
ward spiral, releases bubbles that rise tu the 
surface. Small schooling fishes and krill are 
thus concentrated and contained to be de- 
voured in a gulp {pages 20-2 1). 

Some such technique is important to a 
successful hunt, for despite their minute size 
the krill are fast moving, as I discovered 
when I tried my hand at netting them. Usirip 
afine-mesheri dipnet T Iscoopedinlhe water 
where we could see krill swimming, My 
score after ihirty sweeps was a meager tli ree 
specimens. At length 1 gave up, giad that 
unlike humpbacks I didn't have to depend 
on krill for my meals 



Later I tried scooping krill at the surface 
inside a whale's bubble net- Suddenly I was 
krill rich. Each clip yielded dozens, some- 
times hundreds* of the tiny creatures. 

From the standpoint of krill* humpbacks 
are fierce, aggressive predators. Yet to us 
they seemed gende and placid t avoiding 
contact with our boat even when we drifted 
in the midst of several wide-open mouths. 
Such gentleness enabled me to inspect 
whales literally at arm's length, and I was 
able to verify that humpbacks in Alaska are 
hosts not im ly to barnacles and algae but also 
to whale lice — small pale-pink amphipods 
that clirifc la the whales' hides. 

Such encounters made me understand 
why humpbacks have been reduced to near 
extinction by hunters: They are easy, acces- 
sible prey, in less than a century wc have 
traded sixty million years of history for mar- 
garine and cat food. Populations of South- 
ern Hemisphere humpbacks — biologically 
c om parable tu races ofhumanbctn %s — have 
been nearly, perhaps wholly, exterminated. 

No Substitute for the Real Thtnu 

With the decline nf whales, alternatives 
have been found for their oil, meat, baleen, 
and bone. It is said there is nothing that 
comes from a whale that cannot be synthe- 
sized. I told my children thia. and their reac- 
tion was immediate "What about baby 
w hales? And bubble net*? What else can do 
forty-ton back flips and sing? n 

They have a point. There are substitutes 
for whale products but none for whales 
themselves. We dream of communicating 
with intelligent life in space. Bui t wonder 
how this coal can be attained when we have 
not yet achieved peaceful rapport with 
whales, gentle earth creatures that even 
share our mammalian heritage. 

If whales someday are gone, also gone will 
be the opportu nity to learn how these warm - 
bkuxlt'd animals survive in cold seas, com- 
municate with *urifc, and navigate across 
thousands of miles, iff ocean with no road 
map, no lunch. 

Gone, too, will be the poetry, the symbol 
I hill whale* provide for us. By respecting 
i heir ritfht lo live and Jo coexist peacefully 
with us, there is evidence that we can find 
harmony with our environment, our fellow 
creatures — and perhaps with ourselves. □ 
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IT DUSK i SAT in the stern sheets of 

f\ our small sailboat, braced against 
/ \ a stanchion and using the fast light 
of day to lake a final sight on Ber- 
muda's Gibbs Hill Lighthouse, 35 miles to 
the northeast. 

We were too far from land tn return that 
evening; my -trite. Katy.andl would have tn 
spend the night at sea, Bermuda's treach- 
erous reefs are difficult enough to navigate 
in broad daylight. In darkness they are 
impossible. 

As night deepened* a familiar feeling 
came over me. one of loneiiness at sea. I felt 
at one with the other solitary watchers else- 
where on earth— the shepherds, sentinels, 
and herdsmen who huddled alone beneath 
these same stars, feeling the night close in 
around thent 

To break the mood. Kalv and I got down 
to work. We brought the bunt about onto the 
other tack and pointed her as high into the 
wind as wc could, so that she nodded gently 
with the waves. After lowering a pair of hy- 
drophones into the sea, 1 switched on their 
amplifiers and listened in stereo through the 
headphones. 

We were no longer {dune! Instead, we 
were surrounded by a vast and joyous 
chorus of sounds that poured up out of the 
sea and overflowed its rim* The spaces and 
vaults of the ocean, like a festive palace hall 
reverberated and thundered with the cries 
of whales — sounds that boomed, echoed, 
swelled, and vanished as they wove together 
like strands in some vast and tangled web of 

glorious sound. 

I felt instantly ai ease, all sense of desola- 
tion brushed aside by the sheer ebullience of 
it all. All that night we were borne along by 
those lovely, dancing, yodeiing cries, sailing 
on a sea of unearthly music. 

Often during that night off Bermuda I 
thought how the oceans had once heard 
these wild cries Row, once, the echo cham- 
ber of the- sea had reverberated to the haunt- 
ing "songs" of whales. Then I thought of 
what it is like today in many of the whales' 
former haunts — silent, lifeless, impressing 
one most with a sense of what has been lost, * 

'Tbeauihcr'snrtidwinriurii: Mllonw With Right 
Whale*" in the March 1976 National Geographic 
and "Swimming Willi Paugonk's Rifcbr Whales'* in 
the October issue. 



Humpback whales pass Bermuda each 
spring on their way north from southern 
calving grounds near Puerto Rico, During 
this period the humpback* fill the ocean 
with complex and beautiful sounds. Many 
hours of these sounds were recorded and 
taler analyzed with the help of ft friend, 
Scott McVay. at Princeton University The 
analysis showed that humpback sounds arc 
in fact long songs. I use the term song nut 
in a sense of beauty, although humpback 
sou nil.- arc indeed beautiful By song I 
mean a regular sequence of repeated sounds 
such as the calls made by birds, frogs, 
and crickets. 

Humphat-k* C hange Their Tune 

Most birdiung.^ are high pitched and last 
only a few seconds, while humpback songs 
van widely in pitch and lasl between six and 
thirty minutes. Yd if you record a whale 

^013 k! and then speed il up about 14 times the 
normal rate, it sounds amazingly like the 
song of a bird. In the second selection on side 
one of the detachable sound sheet included 

with this article i pages 24A and 24B> ( * you 
will hear that striking similarity. 

When you go out to listen to a humpban k 
sing, you may hear a whale soloist, or you 
may hear seeming duets, trios, or even 
cboruses of dozens of interweaving voices, 
Each of those whales is singing the same 
song, yet none is actually in unison with the 
others — each is marching to its own drum- 
mer, solo speak. 

The fact that whales in Bermuda waters 
are singing the same song at any given mo* 
ment is not surprising when you think of 
how similar two robins or two cardinals 
sound. But if you collect humpback songs 
for many years and compare each yearly 
recording with the songs of earlier years, 
something astonishing comes to light that 
sets these whale* apart from all other ani- 
mals: Humpback whales are constantly 
changing their songs. 

In other words, the whales don't just sin£ 
mechanically; rather, they compose as they 
go along, incorporating new elements into 
their old songs. We arc aware of no other 
animal besides man in which this strangt 
and complicated behavior occurs, and we 
have no idea of the reason behind it If you 
listen to songs from two different years you 



wilt be astonished to hear how different they 
are. For example the >ongs we taped In 1064 
and 1969 — both of which can be heard on 
the enclosed sound sheet — are as different as 
Beethoven from the Beatles. 

Byromhiningourown tapes with those uf 
friends like Bermudian Frank VVallington, 
we now have a sample spanning twenty 
yearsin Bermuda. 

Katy and I have analyzed this daia in 
detail. We find that the song has been con- 
stantly changing with time. AH the whales 
are singing the same song one year, but the 
nest year they will all be singing a new 
song. The yearly differences are not ran- 
dom, however. The songs of two consecu- 
tive years are more alike than two that are 
separated by several years. Thus, the *ong 
appears to be evolving, but regardless of 
how complex the changes are, each whale 
apparently keeps pare Mit.h the others, so 
that every year the new song is the only one 
that a listener hears. 

Musical Tttlent May Be Inheri ted 

We have also recorded and analvzed four 
years of humpback songs from Hawaii, a 
major wintering area for humpbacks. Al- 
though songs of the <amcyear in Hawaii and 
Bermuda are different, it is iiiLriguing that 
they obey the same law - of change, and have 
the same structure. Each <ong. for example, 
is composed of about six theme? — passages 
with several identical or slowly changing 
phrases in them. Each phrase contains from 
two to five sounds. In any one song the 
themes always follow the same order, 
though one or more themes may be absent 
The remaining ones are a] ways given in pre- 
dictable sequence. 

The whale populations of Hawaii and 
Bermuda are almost certainly not in con- 
tact. Thus, the fact that the laws for compos- 
ing the songs are the same in both places 
strongly suggests that the whales inherit a 
set of law* and then improvise within them 
Whether these laws arc transmitted from 
one generation to the next genetically or by 
learnin % remains to be seen. W hen Katy first 

Monger samplf* oi humpback whrik mhijp- can be 
heard on two alb mm produced by Capitol Records, 
he: "Songbof the Humpback WhaV" lSW-620). ami 
"Deep Voices'* {ST-1 J 593) Artiste 4 royalties go to the 
New York Zoalofckiil Satiety * Whale Fund 
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Ingenious hunter wives the problem of 
herding scattered morsels Into a bite-sue 
feast by blowing a bubble "Deu" Like a 
giant undersea spider splnningits web, the 
humpback begins perhaps fifty feet deep, 
forcing bursts of air through its blowhole 
while swimming sn an up ward spiral (left). 
Big bubbles, fallowed by a mist of tiny 
arte*, risetocwateacylindrical screen that 
concentrates krill and small fish Bubble; 
and food pop to the surface (above), fol- 
lowed by the gapiag mouth of the whale 
fright) a; it emerges in the center of its net . 
Charles Jurasz, who discovered that Alas- 
kan humpbacks make bubble nets, says 
that two animals sometime* collaborate on 
a net perhaps a hundred feet across. 

Dr Payne has spent 12 years studying 
the sound sequences in the humpbacks' 
rhapsodies and has worked with Jura** to 
analyze noise patterns produced as they 
blow bubble nets. "Ii appears that the 
whales can select the size of the bubbles: 
they can make their nets any si*e 'mesh 1 
they want." the author believes. 

An alternate tactic called "flick feed inn" 
hai also been observed, during which the 
whales splash water over their heads with 
their fl ukes so thai it land* in front of them 
as they swim . The impact of the water star- 
tles krill long enough for a quick pulp. 
Humpbacks may also use their flippers — 
longest of any whale species — to scoop 
their prey into the path of their mouths. 



Flurry of flukes drtnrx a Hurg,e of tuuristn to the rail of a cruise ship in 



discovered that the sun*?; of humpbacks 
were changing from year to year, a simple 
explanation seemed likely: Since the whales 
do notsingat their summcrfecding grounds, 
and since the song is complex, perhaps the 
humpbacks simply forget the song between 
seasons and improvise a new version from 
whatever fragments they can recall- 

Totestthis theory, we organized a staicut- 
long study of humpbacks off the island of 
Maui in Hawaii. 

The study had two objectives: to record a 
full season of .songs and to make observa- 
tion* of the whales' behavior. 

We were joined in the study by AI Gid- 
dings and Sylvia Eark, two of the most 
experienced diver* in the world. AI. with 



his unsurpassed ability as an underwater 
photographer, and Sylvia, with her back- 
ground in both diving and science, were 
ideal partners* as- were our two graduate 
students. Jim Darting and Peter Tyack. 

SoriRsters Pick Up Where They Left Off 

To ir.i'. the results of the study are fasci- 
nating. Over a six-month period we ob- 
tained samples of songs, coupled with 
uniejue observation? of underwater behav- 
ior The subsequent analysis of nu r ta pe s has 
revealed art intriguing fact; The whale? had 
not forgotten die previous season's song, 
for they were singing it when they first 

returned tu Maui Only as the season 
proffr^sed did the change* gradually take 
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place. Obviously, during the period be- 
tween breeding seasons the son* is kept in 
"cold storage/' without change. 

Another fascinating tiling we discovered 
is that the whole* always sing new phrases 
faster than the old ones We discovered, too, 
i hat new phrase? are sometimes created by 
joining the beginning and end of consecutive 
phrases and omitting the middle part — just 
a* we humans shorten "do not" to "don't. " In 
many other ways the introduction of new 
material and the phasingout of old are simi- 
lar to evolving language in humans. 

So fur, the study of humpback whale 
songs ha* provided our best insight into the 
mental capabilities of whales. Humpbacks 
are clearly intelligent enoueh to memorize 



all the complicated sounds in their songs. 
They- alao memorize the order of those 
sounds, ii.s well as the new modifications 
they hear going on around them. Moreover, 
they can store this information for at least six 
months as a basis for further improvisa- 
tions. To me. this suggests an impressive 
mental ability and a possible route in the 
future to assess the intelligence of whales. 

Songs are not the only vocalizations of 
humpbacks; we often bear grunts, roars, 
bellows, creaks, and whines. These sounds 
sometimes accompany particular types of 

behnvior, suggesting that they may have 
specific social meaning. 

One such association between sound and 
behavior ha* been documented hv Charles 



Humpbacks: Tht'ir Myxtrriaus Songs 
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Symphony of the Deep: 
"Si )t igs of I he 1 Ii i m | )baek Whale" 



THE SOUND SHEET facing this 
page contains s unique concert com- 
posed and orchestrated by one of 
earth's largest and most endangered 
creatures. The humpback is the only 
whole known toenail underwater sounds 

in the form of "songs 11 — long, complex 
sequences of repeated phrases. 

Roger Payne, author of the accompa- 
nying article, has studied whale song^ 
with his wife, Kat>\ for more than a 
decade With support from the National 
Geographic Society and the New York 
Zoological Society, the Paynes recorded 
ail but one of the songs on this sheet 
Selection 3, side one, was recorded by 




Orchestrating « whale concert, Dr 
Payne, left, and Jon Larimore, manager 
of the Geographic'* Audiovisual Service* 
Division, produce the master tape. 



Frank Watlingtan, an acoustical engi- 
neer at Columbia University's Geo- 
physical Field Station in Bermuda. 
Selection 2 is a spceded-up version of 
that song. The sound of a humpback 
blowing a "net" of underwater bubbles 
co trap food was recorded hy Al Giddmgs 
for Survival Anglia, Ltd . of England. 

The Payne* conduct their research in 
Bermuda and Hawaii, both singing 
grounds of the humpback. 'The Bermu- 
da and Hawaii tongs are different,'* Dr. 
Payne observes, fc 'but all humpbacks in 
each ami sine only the local song " 

To introduce these remarkable song* 
to iu members, the Society ordered ten 
and u half million copies of the sound 
sheet, the largest pressing ever pub- 
lished. Remove the sheet carefully by 
pulling straight out front the binding; 
and play it manually at 33% rpm The 
found sheet is in tiered but will play sat- 
isfactorily on any phonograph. 

Because humpback whale songs are 
among the loudest sounds made by any 
animal, you will experience the "pres- 
ence" of the whale best by playing the 
sound .sheetat louder than usual volume. 

For Roger Payne the *ongs symbolize 
both the majesty and the fragility of the 
sea "We have learned." hesays, M thal all 
men are created equal, but the whales 
remind us that all species are created 
equal— that every organism on earth, 
whether large or small, has an inalien- 
able right Ui life. 

"Our belated concern for whales is 
helping to save them from extinction by 
commercial hunting, but how are they to 
survive if we destroy the ocean* them- 
selves? Pollution has replaced the har- 
poon as n mortal threat to whales, and 
in its way can be far more deadly. If 
we ignore the dangers of tanker spills, 
industrial contamination, and simple 
human carelessness, then nothing can 
save the whales. If that day ever comes, 
the exquisite song? you hoar on this 
dound sheet will be voice* not from the 
sea, but from the past." * , . 



Jura*/, an independent researcher in Gla- 
cier Bay. Alaska, whose observations on 
li bubble netting" Sylvia Earle describes in 
the previous article. Chuck's 1 2 -year *tudy 

has added "i^nific&nlly to our knowledge of 
whales On a recent visit with Chuck I re- 
corded the underwater sounds of a hump- 
back in the act of ' spinning its net." Such 
sounds , w hich can be heard in the first selec- 
tion of side two on the sound sheet, consist 
solely of expeHcdair. There are no accompa- 
nying social or vocal noises, which >u^>t> 
to SK that bubble netting a a deliberate 
act — that of a whale setti ng a trap, 

Are We Killing Whales With Kindness? 

Only a few year* ago the chief threat to 
humpback whale? was. the men who hound- 
ed them dangerously close to extinction. 
Today international agreement forbids the 
killing of humpbacks, but in =orae area= 
man threaten* to love them to death. 

In Hawaii increasing numbers of well- 
meaning tourists now converge on the 
breeding ground? in small boats to observe 
and photograph the great creature* at dose 
range Observation can sometimes edge 
over into harassment, which is illegal under 
both the Marine Mammal Protection Act 
and the Endangered Specie* Art. 

In 1976 1 tackled the problem with Nixon 
Griffii, a longtime friend of humpbacks. 
Together we called on Elmer Cravalho. 
mayor of Maui County, who appointed Jim 
Luc key, manager of Maui's Lahaina Resto- 
ration Foundation, to be chairman of a citi- 
zens' committee to colore the problem. The 
result is an official organization to educate 
the public and so prevent harassment of 
the whales. Thus the citizens of Maui 
have taken a major initiative in generating 
local government and citizen concern for 
protecting a marine mammal on the endan- 
gered species list- 
Plans are now under way to establish a 
Pacific Marine Research Center at Lahaina 
with support not only from Hawaiians but 
also from worldwide subscription. 

Happily for whales, such efforts are on 
the increase. One recent development may 
have spread the sonRsof humpbacks not just 
from tht m earn to rhe land, hut throughout 
the galaxy In late summer of 1977, Voyag- 
ers I and 2 — spacecraft launched from Cape 



Canaveral. Florida, toward other world.- in 
our galaxy — carried aboard unique record- 
ings that included the works of Bach, Mo- 
zart, and a rock croup, as well as a section 
entitled "The Sounds of Earth." 

In the latter section delegates from 60 
member countries of the United Nations 
offered a greeting in 55 languages. The 
messages wire followed by a somewhat 
longer "greeting" from a humpback whale, 
recorded by Katy and me off Bermuda in 
1970. In some ways this constitutes a step 
beyond all my dreams, in seeing whales be- 
come a symbol for die hope that there is still 
intelligent life on earth. 

The expected lifetime of the records is a 
hillionyears. Should they be encountered by 
some other space-faring civilisation, they 
would bear a message that had lasted longer 
than perhaps any other human work. 

Could it be that mankind is simply the 
humpbacks' guarantee that its >ungs will be 
heard throughout the galaxy? □ 




Following humpback "scores" on 
chart? c al l ed spectrograms, Katy Payne, 
the author's wife, found thai the whidr.v 
compose new songs each year, improvising 
on their old outs- -an indication of uncan- 
ny intelligence. 
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Los Angeles: City 



By WILLIAM S. ELLIS 



RAIN FELL AGAIN, in the morning, 
and before another d&wn, jugger- 
nauts of mud were moving down the 
bills and through the valleys, burying 
houses and horses and ton? of 

automobiles. 

Not many miles away, the surf of the Pa- 
cific sucked iand from beneath million- 
dollar beach dwellings until the plumb lines 
of good construction collapsed in fits of 
wrench and warp. And it rained the next 
day, and the next, and on through the week. 

This city, J thought, is going to wash 
away. All the swimming pools and tennis 
courts and silver Rolls-Royces— all are go- 
ing to bv launched on a journey toward the 
setting sun. und with thcra will go ail the te- 
quila and unruly enchiladas. 

If that happened. I thought too, would 
they cheer, those of greai number who re- 
gard this place as somewhat of a pariah? 
They are everywhere (even here), and when 
they pass j udgme nt , it is a 1 i tany d rawn from 
a widespread image of a shapeless city 
sprawled toafare-thee-wetlinaJIdirectinns, 
either baking under the southern sun or 
drowning in the unmerciful rains, choking 
on its smog, in bondage to its automobiles, 
hung with tinsel, flauntingly sinful. 

And so the hisses are heard, but hear too 
this hosanna; Los Angelesisa bold and Inno- 
vative sprinter in a field Of metropolitan 
plodders. (A taxpayer*' revolt spawned in 
this city only recently sent shock waves 
across the land . ) (Continued on pane 3-4') 



I fie face Ss familiar, but the name's not 
the *amc. These people gel paid juftt for 
looking famous. Doubles of Shirley 
Temple, (icrald Ford, Candicc Bergen, 
Mi.nry Kissini^er, Raquel Welch, and 
Jimmy Durante stroll Sunset Boulevard 
in Hollywood, the Lo? Angeles district 
when? illusion U a very real commodity. 





UesHn* manifests itself ns. an awesome 
»pmwl called L.A.— magnet lo migrants 
from other states, from south at Ihc border, 
and from the Orient. After filling the Lo* 
AnjreJra Basin, the influx spilled into nearby 
valleys und bryon.i Seemingly boundless 
acreage and a 13-slory limit in this- land of 
earthquakes helped r rente a megalopolis 
without askysrraping center. But mounting 
land costs and improved design and con- 
struction have lifted that ceiling, Now high- 
rise hotels and office building sprout tn a 



3ate-blooming downtown (center, avvrleaf I 
To pernicious alchemy, the jrolden California 
sun transforms fumes from millions of vehi- 
He-, into L A *s modtinJannniscoinage smoif- 
La&l July, a sunset behind downtown towers 
cast a dreamlike aura during tin- worst week 
of air poHutinn in city history above/- Capri- 
cious nature follows drought with deluge to 
create another nemesis: mud slides Jbllow- 
ing pages), Mayor Tom BradJey. right, in- 
spect* a borne that slid in value from 5 194.000 
to zero in one wer weekend 



this pack u»5 i>s m r 




(Continued from page 26) D *et* tone 

and style for much of the country . and wher- 
ever other cities may go, Los Angeles i< like- 
ly to have been there before . It is, for pood or 
dl, the ultimate city of the 20th century. 

Metropolis Spread Flat and Wide 

Well. Loh Angwle* survived the drench- 
ing, muddy winter of last year. "And now 
thru* that's over,** a gardener commented 
while plucking offensive growths from the 
earth, "we can get back to worrying when 
the nest earthquake will hit." 

He Was grooming an estate in the Holly- 
wood Hilfe, and, if he cared to, he could look 
out over the whole outrageous sweep of this 




I htniis go belter with water that's been 
cleansed of the chlorine and salts found in 
the tap flow . A vending machine in front of 
a market offer* purified water and the 
same product with wme minerals added 
for flavor. Though Socal water doesn't 
tasteall thai bad, the area leads the V S. In 
per capita sale* of bottled water, largely 
tatau&e of aggres*! ve marketing by the na- 
tion's two LargeM water companies, both 
based in southern California 



onetime Spanish settlement of just 11 fam- 
ilies. He could look to the south where the 
municipal boundaries .trail off into a kite tail 
to the ocean, tolhe north and west where the 
city spills, into the iron Fernando Valley, and 
east to downtown Los Angeles and iLs clus- 
ter of tall building. It wu> all below him, 
tied and knotted in freeways and garnished 

with the greenery of palms, 

So Lus Angeles docs have defined bound- 
aries (map. page 36). It is true that they trace 
a pattern of spilled quicksilver, but they are 
there nonetheless, encompassing more than 
460 square miles. Nearly three million peo- 
ple live there. Only New York and Chicago 
in this country have more. 

Some came inthe 1930% in pickup trucks 
powdered with the dust of the plains* Still 
others came in the 1940's because there were 
wartime jobs to be had, and when the fight- 
ing stopped, they came as veterans remem- 
bering a furlough in Hollywood or the 
warmth of the sun as it shafted through the 
grimy window of a troop train- 
Now, however, they come mostly from 
the south, from Mexico. The influx is mas- 
rive but orderly, a tiptoe invasion trans- 
forming Los Angeles into a predominately 
Spanish-speaking city. The development 
has been called "another Quebec," where 
French is today the official language. 

Legal <»r Not. Here Ilie> ire 

It is hard to tell how many people with 
Spanish surnames now live in Los Angeles 
uruper, for many are there illegally. The fig- 
ure most often cited is a million, with at least 
40D ( 0(Xi having crossed the border without 
proper document*. Certainly Hispanic* are 
in the majority among those enrolled in the 

city's public schools. 

"I guarantee you that by .'000 we'll have a 

SpanUh-sp^&kinemayor of Los Angeles and 
at least three Spanish-speaking city council- 
men." Alberto Juarez raised his voice as he 
spoke, partly oul of emotion, I suspect, and 
partly because of the noise in the Mexican 
eatery where we sat in a booth flecked with 
rice and half a dozen bean? gone astray. 4i No 
one is sure about the number of undocu- 
mented aliens here now, hut t do know that 

- ■ * 

in all of Los Angeles County there are up- 
wards of two million Mexican-Americans, 
That's better than a quarter of the county's 
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population By the year 2000 il may well 
reach more than 50 percent-*' 

J u are z i s a f o rm e r execu ti v t d i rcct o r o f t he 
One Stop Immigration Center, a nonprofit 
organization set up to provide tegAl and so- 
cial services for aliens to the La* Angeles 
area. Heisa third-jreneration American of 
Mexican heritage, and, at. the age of 37, a 
man with a drive and determination pricked 
by the fire? of protest. 

"Passage across the border cannot be 
stopped, certainly not as lone as the econo- 
mics of the twoomntric&have such a dispar- 
ity between them." he =aid. "We're only \2Q 
minute* away from the border by car, You 
know whnt happens on a Saturday ni^ht 
when a Mexican fighter ha* a bout in Los 
Angeles > They come up in caravans." 

Mmhismo Rule* the Barrio* 

Ironies a bo and in the Hispanirization of 
1^ Angeles. Many — probably most — il- 
legal alters pay their federal income taxes, 
studies have shown, but few apply for wel- 
fare and other aid for fear of being appre- 
hended. Abo, the Mexican husband is a 
prideful man. reluctant to seek help. 

Machismo, It is stamped on the barrio of 

East L<r- Angeles like a signet of majesty. 

Amisometimesit is defended unto death, tor 
along tho*e seemingly peaceful streets with 
hibiscus in the yard* roam gang.- of yuuth. 

Cholos they are called, and now and again 
they do violent battfe with t!Rf h other. 

The car, a red Rambler sedan, was un- 
marked, but than who watched it rail along 
East First Street in the Boyle Heights dis- 
trict of the city — they knew. Indeed, the 
very siarkness of the car — no chrome trim, 
no white walls — was like a flashing beacon 
anno u ncing "police. n 

"There are at least li major eangs here En 
East Los Angeles, and 20 or 30 minor ones," 
Sgt. Richard Kaik told me as his partner*. 
Sst. John (?olella. turned the Rambler onto 
a hillside street. 'Tt wason this street thai the 
first homicide of 1 97S occurred in Los Ange- 
les. A member of a gang shot a member of a 
rival gang with a JO-caliber rifle. He died 
two minute past midnight on January 1, M 

kaik. who has consulted on movies and 
television shows about police work ill Los 
Angeles, and Colella are homicide detec- 
tives attached to the Hullcnbeck Division 
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station in the heart of the barrio. It is a job of 
frustrations and heartburn, of tacos for 
lunch and fruitless interrogation Witnesses 
refuse to talk for fear of gang reprisals. 

"There is one gang member here who has 
committed about eight murders,*' Colella 
said "And he is still walking the streets, be- 
cause no one will testify against him " 

Apart from the gangs, however, crime is 
actually subsiding. Says Capt. Rudy De 
Leon, commander of the station: "There arc 
200.000 people in our district, and at least 
half of them are illegal aliens That's a 250 
percent increase over the past five years. 
Thcre'salso adrop incrime over thai period, 
and I believe it is because the average illegal 
alien will not risk being caught and sent 
back by breaking the law here.* 

An aura of tranquillity pressed down on 
surrounding streets until parts of East Los 
Angeles seemed to have been transported to 
some gentle farmland setting where piescool 
on windowsills. The stucco houses stood in 
good repair, and the recent rains had 
brought a lustiness to the lawns. On one 
block a young man of dark complexion 
walked slowly, stopping to read each house 
dumber He r a tried a suitcase — laborious- 
ly, as travelers do near journey's end. 

Bef o re the pore h of a sing] e-story ho u se . h t 
dropped the bag and ran into the open arm* 
of a woman at the door Others emerged to 
embrace him. They went inside, and ten 
minutes parsed before a boy of maybe to 
years came out to retrieve the bag. 

hv back For llic a Weekend, Ami^u 

Undocumented alien newly arrived? If 
so, he mighs work in the garment industry, 
or in a hotel or n M an rant Perhaps he would 
beswept upinuneuf the frequent raidsenn- 
ductcd by the L r S immigration and Natu- 
ralization Service (pases 40-41). But 
deportation is not necessarily permanent. 

"About 95 percent of deportable alien* 
who are apprehended waive their right to a 
hearing and choose to leave the country vol- 
untarily," Robert J Seitz. a spokesman for 
the service, said "But we get a lot of repeat- 
ers. Sometimes they are back so soon that 
they miss only two days of work here. " 

Yes, deported on Wednesday and bark in 
time to join the weekend parade along 
Broadway. It is a street in downtown Los 





Harlequin quilt of a satellite's 
view shows the varied textures 
of the nation's third largest city. 
Scientists analyzed data based on 
reflected light to identify various 
land uses* which were then color- 
coded (key, below). 

After several waves of explosive 
growth, Los Angeles emerged as a far- 
flung giant that ikirts mountains, the sea. 
and dozens of other communities. The 
city reaches south for a link to the harbor 
and encompasses several smaller 
cities and pockets of unincorporated ■ 
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Angeles, this Broadway, and Saturdays and 
Sunday* it h freighted with a vast, colorful 
outpouring of Hispanic life. They arc there 
mostly to shop: for the clothes hung on 
sidewalk racks, for the shoes heaped in bins, 
for the records of Spanish music blann? 
from shops, for knobby roots and other exot- 
ic edibles, for crucifixes and kfiickknacks. 

"Broadway," said a city government 
worker, u h probably the largest ethnic shop- 
ping center in the country today." In addi- 
tion to lar«c numbers of Mexicans, there art 
many Guatemalans, Columbians, Salva- 
doran-. and others from Central and -South 
America as well as the Caribbean. The 
street and those who walk on it stand as the 
most visible indicator ot where Los Angeles 
as a city in search of itself, is headed. 

It headed hack to it;, roots. 

Missing A City Nucleus 

Nearly 200 years have passed smce the 1 1 
families, 44 persons in all, established their 
settlement following the trek from Mexico. 
They marked off the plaza of their pueblo 
an a sit? just northeast of today's Civic Cen- 
ter complex in the downtown area, and it 
was there that Los Angeles was born. 

They came to farm, and The farms became 
ranches, and the ranches provided food for 
t he hordes of gold seekers to the north. The 
railroad completed Its link tn Las Angeles in 
1876. and many others were lured west by 
the cheap fafes, 

Through all that, the city's erowth was 

outward and flat, the growth of dough un- 
der a rolling pin. So it was too withthe great 
expansion and influx of new people follow* 
ing World War II. The room for spread was 
There, and no matter that it meant traveling 
king distances by car on crowded freeways; 
Angelenosseem to enjoy thai. 

ft became a city without acorcor theme, a 
c i ty o f in v isi b I e c tty ne s> , T h e 1 n s e of ne i eh ■ 
borhood arose not from cells of city blocks 
but from chunk* of the suburban sprawl. 

Ultimately, of course, the outward tide 
had to slacken Population srrowth fell off 
after a severe earthquake in February of 
1971, The rev of this huge machine of a city 
slow ed tiul one section of Las Angeles was 
undergoing a dramatic resurgence r and 
there would be no stoppingthut Downtown 
had finally emerged a> a portrait on the 



skyline, a vertical thrust from the most hori- 
zontal of our major cities (pages 28-30). 

There had been tall buildings before 197 1, 
of course, and these survived the quake 
Now they were joined by other massive pin- 
nacles, one of them 62 stories hich: new 
hotels, a convention center and world-trade 
center* department stores, a center for the 
performing arts — all that and more, 

The investment has amounted to more 
than a billion dollars, and what that money 
has brought about, in addition to the cos- 
metic changes, is an element of corporate 
imperiousness in the character of the city 
I* or. among other things, the new down- 
town embraces a major financial center 
large enough to take over San Francisco's 
role as leading money changer in the West. 
So here the suede and denim casualness of 
the city gives way (to a certain degree) to the 
suit and vest, the briefcase, and the unsmil- 
ing perusal of computer readouts. 

Rut this is stall Los Aneeles, and one need 
walk only two or three blocks from the sky- 
scrapers with their tinted opaque plass to 
find the most casually attired of all those 
who live in the city. Skid row is there, home 

to ten thousand derelicts. 

Trash Brigade (Jut in Forte 

For the homeless, Los Angeles is a fa- 
vored city. One seldom needs a healed grate 
for sleeping, or the Army greatcoat, long- 
time skid-row fashion in colder climate. 
Somehow, with his tan and his ureat growth 
of hair what is the explanation for the rar- 
ity of baldness anionic residents of skid 
row?— the derelict in Los Angeles appears to 
be a healthier specimen than his brethren 
elsewhere. One isstruck, too, by the number 
of women who work the trash baskets and 
do/,e in the musty hallways. 

There was one I saw every day for al most 
a month. She was of age between .JS and 40, 
and she always wore the same clothes. Her 
shoes were pink ballerina slipper*, and it 
waii easy to see they were too small, because 
her toes were hunched up in knot* the size of 
lemons, tier blue nylon jacket was too big. 
and so were the dungarees and the faded, 
torn blouse. 

Vet she walked with a certain dignity 
And one day, whenshe stopped meto ask for 
a cigarette t I noticed her hands They were 
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pale and smooth — the hand* of a contest — 
and the lane, slender fingers tapered off to 
flawlessly polished nails. Those hands 
graced that haggard body as the eyelashes of 
a giraffe grace that silly face. 

"You have beautiful hands," I told hex, 

hoping she would reveal herself to be the 
daughter of a pretender to lite throne of some 
abolished monarchy in Eastern Europe. 

11 Yeah, well you see, honey, I don't do a lot 
of dishwashing 11 

Series orCit% Centers Emiviunecf 

Downtown redevelopment is pushing in 
on skid row, and eventually the ten thou- 
sand may be forced ouL There are ambitious 
plans to further transform downtown into a 
city core of strength and vibrancy . Los An- 
geles, however, bio vast— at same points 48 
miles across-— that adjustments have to be 
made for the man}' tens of thousand* of resi- 
dent* who rarely venture beyond their sub- 
urban communities. To them, downtown 
consists of the closest shopping center. 

"We hope to create 28 living and working 
centers in the city, all connected by a rapid- 
transit system." said Calvin Hamilton, di- 
rector of the Department of City Planning, 
"With these miniature central areas the peo- 
ple can still have the Los Angeles life-style. 
But this will also reduce the necessity for 
cars, and that will reduce pollution," 

Hamilton explained that the units will 
offer a variety of housing patterns, such as 
town houses, three-story walk-ups, and 
hiEh-rhe Apartment buildings. Essential to 
the plans is the preservation of 'open 
space, " or parks, in the city. And Los Ange- 
les is a city of parks, one of which alone — 
Griffith — covers 4 .06-1 aires. No other city- 
owned park is as large. 

"The citizens want to protect the life-style 
they came out here to enjoy," Hamilton 
said. "They want space, a choice in housing. 



Priming the pride of the city's largest 
ethnic group* a 90-foot mural depicting 
North American Hispanic culture graces 
the *ide of a Lincoln Height. 1 , hunk. The 
hust panel (left) present* scenes from 
Mexican life in the L\S. If present trends 
continue, the majority of Angelenos ttifl) 
bear Spanish surnames by century's end. 
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Revolving dnor between two nations. the 

city h plagued by an cnrUtst cycle of apprehen- 
sion, deportatiun, unri reentry- of illegal Mexi- 
can aliens thai overtaxes U. 5. immigration 
agent*. In one day agents netted 45 workers at a 
mobile-home factory in suburban Norwalk If 
the fates of Ihese men arrested In that raid lack 
anRnisb i.abovej, it** because many know they'll 
be hack ill the *ame job shortly During the Xor- 
walk raid, inspector Bill Kee vtands with hand- 
cuffs ready after flu-htna out n suspect from a 



specially inaik hiding place (above, left} An- 
other common scenario: Something changes 
hands as a suspect is led away (left) It could be 
keys to a car Optmsud to a co-worker, wages 
earned, or fare for ibr return bus trip Estimates 
of the number of illegal alien* In Los Angele* 
range upward from ■4U0.1XM!. If all were perma- 
nently deported, the area's hotel restaurant, 
and garment industries would be paralyzed 
Aaked to describe his jnij* one agent said: "It's an 
rfcertisein futihtv."' 



Los Angeles; City in Search ofltu lf 



So we have to plan with that in mind.* 

A more compelling' consideration to be 
made in planning for this city is the problem 
of too many cars md too much pollution On 
some days the problem roars up like a dis- 
turbed dragon, spewing a foul, fiery breath, 

On & day, forexample. like thai Thursday 
when the »Id man played the harmonica 
while driving on the Hollywood Freeway. 

From the time it came up thai day, the sun 
was but a cataractous eye. a reddish smear 
in the smog. By midrnorning the air was like 
mustard gas. Nothing stirred up there. As 
the day aged, it became worse. Around five- 
o'clock. Los Angeles lay etherized under a 
layer of smog so thick and noxious thai even 
those with healthy hearts and lungs were 
cautioned to stay indoors. 

At that time, too, the traffic on the Molly* 
wood Freeway was backed up for many 



miles. The vehicle moved all right, but 
in ten-rnile-an-hour spurts. Motorcycles 
wcaved through the lanes, setting off fits of 
barking by dogs in pickup trucks. There 
were accidents, and cars overheated and 
stalled. Those that continued to run fed that 
yellowish monster hovering overhead 

I traveled less than ten miles on that free- 
way, and it loukan hour As I neared the exit 
ramp, the traffic was once againstopped It 
was then that I saw him, the old man He 
pulled his car alongside mine, and when I 
looked over, 1 saw that There was a harmoni- 
ca held in front of his mouth by means of a 
metal support worn around hU neck Then, 
with both hands still on the wheel of his car, 
he started to play, cheeks puffed like the 
gular pouch ol a mate frigatebird 

^What's that you Ye playing?" I yelled. 

The harmonica. " 




"No, the song." 

"Oh. 'Appassionato/ " 

His musk was sweet hut soon lost again, a 
flight of chord* fallen and swallowed by Lhe 
freeway din. 

Freeways u Dying Monster? 

For all of that, tbc six hundred miles of 
freeway in the Los Angeles aren work very 
well for some five orsix hours .1 day. Traffic 
usually is snarled on only 16 percent of the 
system during rush hours. However, it is es- 
timated that by 1990 the congestion will jam 
a third of freeway mileage. 

"We have to complete construction of a 
few major freeways, but oilier titan th.il — 
the plugging of gaps — the era of freeway 
building in Los Angeles is over/' David H 
Roper of the California Department of 
Transportation told me. 



Other planner? feel that rail transporta- 
tion is the city's best Inn^-term prospect. 
"Long-term" is certainly the proper descrip- 
tion, since plan > for mass, transit seldom get 
Car in Los Angeles. Simply puL, the people of 
this city want nothing to come hetwee D t hem 
and their cars. Rail-transit bond issues have 
time and again been rejected at the polls 

Los Angeles ha* a public bus system. In- 
deed, it h> one of the largest in the country, 
carrying more than a million passengers a 
day Hut most of those who ride the buses do 
so because they can't afford a car, or because 
they arc loo old to drive. 

So the 5,069, 1QH registered private vehi- 
des in the city and the real of L05 Angeles 
County continue to poison the air It is not 
that restrictions are lacking. Emission- 
control standards are the strictest prac- 
ticed in the nation. Also, wbxn £a>oline is 
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Culling jii iiupimii&i figttf*, Mayor Bradley 
slice-* a cake at the oprninc of a senior citizens' 
center m Che San Fernando Valley deft) The 
event occurred unoneofBradlv>'5montWy*'area 
days," when he visit* a i3ihtrici of hi? vast city to 
hold an open forum and meet with business peo- 
ple* students, and homeowner groups 

Jubilation shines on the face of Howard Jarvis 
on election nlglu udsnvei after Proposition 13, 
the statewide property-las-rerfucttun initiative 
he co-sponsored, passed by a landslide and 
touched off a spate of similar measures through- 
out the nation. 
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Mummy manici struck the fad- 
happy elements of Los Ansele* 
when the "Treasures of Tutankh- 
amun" inhibition played to capac- 
ity crowds at I he Los Angela 
Count > Mn-ritm nf Art ubovei. 
All UefceU for Ihc exhibition sold 
out in four days, mid nf more than 
1 0,000 vbilors ft day a million and 
a quarter perverts gawd at the 
show's 5i artifacts. Sales uf rvfili- 
ens helped raise two million dollars 
for the restoration of the Cairo Mu • 
*um, OdC purpose of the seven- 
city V. S tour, 

Designer and writer Jc Sand Ra 
was inspired by the artwork lc> 
do her hair in Egyptian braiding 
i fating puK*.- 1 . At the Niultrry in 
Wustwood^ women paid artist Ju- 
drth Kaifah Artoux as much as a 
hundred dollar- a nail lor a liUrncf-e 
of Ks as Tut done in guld leal 1 1* ft i 
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pumped into vehicles, it is decreed by law 
that 95 percent of the fumes Ijc recaptured. 

Much ofthcproblem is geographical. The 
city sits in a basin, a prisoner of temperature 
inversions and poorcirculation of air At the 
same time, in the presence of bright sun- 
light, hydrocarbons and oxides of nitrogen 
spewed out by cars breed ozone and sraotr. 

"As far as photochemical pollution from 
tfUt omobileMsconrerned. we probably have 
the most severe problem in the country," 
said Eric E Lerake, chief deputy executive 




A ortc-man war on poverty S$. waged by 
Ted Walking head of the Watts Later 
Community Action Committee Faulted 
!>> some fur on abrasive, unconventional 
style. Watkins gel* praise from others for 
1 he wide range of assistance programs be 
rum In LA.'s biggest black area. Down- 
town urban renewal brought high -rises Co 
the Bunker Hill area (facing page) 



officer for the South Coast Air Quality Man- 
agement District. His agency is responsible 
fur pollution control in Los AngeUss and 
three other counties. 

"Still, the intensities of ozone are not what 
they were in the 1 MOV" he added. "What is 
happening is that the smog, while not as 
heavy, is spreading over a wider area. u 

Like most of the bud things alwiui Los An- 
geles, the pollution could be much worse. To 
cope with its problems in the jungle of big- 
city management. Lo? Angeles has hacked 
out new paths Thus: 

• pollution-control program has been 
a rn odel for many parts of the world. 

• Los Angeles has never bad a serious 
power shortage because of bold and original 
planning many years ap>. 

• The city has planned well for earth- 
quakes, with building codes and advanced 
technologies that have thus far let lis sky- 
scrapers safely ride nut the -hakes and rolls. 

• As a port city, it has pioneered in clean- 
ing up harbor waters. They now teem with 
fish and plant life, even a* traffic reaches 
more titan 3,000 vessel arrivals a year 

Two-way Gate to the Orient 

Los Angeles is a city of economic vitality. 
"The fact that we are the gateway for the Pa- 
cific Basin nations is one of the keys to our 
economic suece&s," Mayor Tom Bradley 
told rae, "There are tremendous opportuni- 
ties for trade— brand-new market-* out then- 
thai we have never tapped. * 

Shifts in immigration patterns have 
brought large number* of Chinese, Kore- 
ans, Filipinos, and Vietnamese to Lo* Amit- 
ies. They have set up their own enclaves 
rineinjz downtown. This has invested the 
central plug of the city with a rich interna- 
tional flavor, but it fades in the western 
reaches* A good way to travel in that direc- 
tion is along Sunset Boulevard, the fabled 
artery thai extends- for more than twenu 
miles before ending at the ocean. 

Along the way. Los Angeles is revealed in 
all its melange of character. It is Mexican at 
first, with billboards in Spanish and murals 
on buildings depicting family life and sociad 
protect [pages .13-9). Before tong, the famous 
hills come into view. 

When I first saw it, the si(im read 
HL'LLYWOQD (Continued on page 50) 
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They can't get rid of me/ avows Bsllie 
PadilLa, target of harassment from co- 
workers when become the first female 
lun£alioreinan on the West Coast. The 
mtn's own union, ironically, had opened 
the door. In 1975 the International Long- 
shoremen's and Warehousemen's Union 
changed its contract agreement to allow 



daughter* as well a* sons to inhr rit their fa- 
thers 1 jobs When Billie s fuiher died that 
same year, she took his place. Her day be- 
gins al 6 30 a.m. at the union hall where 
• he wail*, fur a >>b call (top) Then> before 
rcjHjrunfi, it's back to her San Pedro home 
to \va\ breakfast to her son* Nicholas, and 
daughter, Biliieana (above) "Itwai hell 
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the first year," says Billic, who cndtirrd 
foul language, sloshed lire*, uid abusive 
phone calls. "That's not mar ho Thai's 
dumb It didn't scare me off " She contin- 
ued moving fifty-pound banana bote* and 
lathing cargo containers together 200 feci 
in the air BiJIic, who is riivurred, lives 
u-ilh her mother and a 16-year-old w\cr ft> 
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well as her children. *Tm no women's lib- 
ber. I'm just someone who had to go out 
and support her family." Now iwo more 
women have joined Biltic and 2,200 men 
on the job. The Lw Angeles-Long Beach 
port, including the Bftcft lubovei, 
forms on* of the Jarfce.it harbor complexes 
in the world- 



because the lop of (he fir*t O had f alien off. Ii 
sat on the $.sde of Mount Lee and rose four 
stories high. It was a mess, with the broken 
O. thesctondL blackened by fire, and the 
out of alignment. But it had stood for 55 
years as a landmark for thl* magical plate 
Once it had been lighted by four thousand 
2 U- watt bulbs. Now a new sign b in place, 
even more eye-catching, to proclaim that 
you arc approaching the mecca of motion- 
picture films. 

Hollywood Tinsel Out of Vogue 

Glitieror not, there b a sadness about thH 
place. There i& a heavy traffic of drug* and 
pro5titute_% and of lost teenagers drawn to a 
world where fame and riches rideon the spin 
of a record or the whir of a camera. 

Once William Faulknerand F, Scott Fltt- 
eeraid labored here — unhappily, to be 
SU n* — a* scriptwriter*, and actor* and ac- 
tresses of ?t,ir rank mdulavd in behavior of 
bogsding eccentricity That era ii gone. No 
longer is the Garden of Allah a preferred 
residential hotel; a bank and a parking lot 
now occupy the site, The motion-picture in- 
dustry ha* fallen under the control of con- 
glomerates, and many who art top draws ai 
the box office shun the glamour of their pro- 
fession. Some even live in Connecticut. 

That isn't to say, of course, thut the zany 
Hollywood *rene i> completely gone. 

A man who nuts an agency for movie star 
"look-alikes" is stopped by a policeman on 
Sunset Boulevard, and when he sees the offi- 
cer, he exctaimx: "You're my EUiol Gould " 

Sydney Pollack h a man in hi* early 4CV&. 
He is dark, and his hairiacurly. and he diets 
to keep trim He is also one: of the mou suc- 
cessful producer-directors in Hollywood 
They call his type a "bankable director," 
meaning that it he wanted to make a film of 
Xcnophon's The March Up Country t the 
studio might question bim but would prob- 
ably come across with the money. 

To promote a forthcoming picture on the 



uctult, a studio announces thai it will give 
$50,000 to (iu first person who is able to st'if- 
Itrvitate A man ivho says he is a professor of 
the paranormal, and who claims to have 
rtached three stories in levhationui height, 
announces he will train for six months to pre- 
pare himself for a shot at Iht. prise. 

Pollack's office is at Warner Bros Studio. 
In the waiting roomisa bookcase containing 
the worki n g ripts of som e of his films: Jere- 
miah Johnson, Three Days of the Condor. 
The Way We Were. 

"Moat films made arc flops-" he tells mc. 
The studios now go for the blockbuster, 
and so, instead of making a hundred pic- 
ture a ye nr. iLc> make only ten or so- And 
they go for the big one." 

Pollack admits that some of his films actu- 
ally lost million > of dollar*. But others made 
million!- more, and, in ihe final accounting, 
he U ahead. That is why tie, andonlv ado/en 
or so other directors, is bankable. 

Sign on the marquee of a theater on Wil- 
shire Boulevard: "Srr Kluir Bybee Oar 
Marquee Man <ii the Burial Detail Soldier 
in 'Mar Arthur.' '* 

Moviemakers are now enjoying a period 
of prosperity In one week in July, for exam- 
ple. Paramount Pictures did $16. till. 966 
worth of business, setting a new high for the 
industry. That same month Star Wars be- 
came the first film in history* to take in ten 
millitmdollar&in one weekend. Meanwhile, 
according to Variety, box-office figures 
across the nation were setting an all-time 
monthly high of 3 15 million dollars 

Films, though, arc but one part of the 
thriving entertainment industry centered in 
Los Angeles. Here , along the stretch of Sun- 
set Booievard called the Strip, revolves a 
large share of the nation's recorded-music 
business. The pulse is fast, the money stag- 
gering, and the business has pounded this 
land w it h the amplified thump of rock. 

Of those who make it as recording artists, 
some make it very big But for every Etton 



Ajuftol wine 9 alnafnf bread, and achorussimdngtn I ik N.ii /k^niund crcatcakuidof 
paradise in the Holly wood Bowl. partkuSarlyonopcningri^ll^ when, for picnickers, 
pail of the scene i* to be seen. Later the National Symphony's MstUlav Kostropovich 
led the Lo> Angrln> Philharmonic thnmeh Hnihrn? unii Prokofiev 
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John, there are a thousand unknowns who 
walk the Strip carrying their guitar* and 
their hopes for the break that is never to 
come. So they find work as parking atten- 
dants, and ev entually they go home 

Jim Rissmiller is a highly successful pro- 
moter of rock concerts. Among the groups 
he presented last year were the Rolling 
Stones, Electrii Light Orchestra, and Bos- 
ton "We sold out the Rolling Stones con- 
cert — 55 ,000 scat:* — in two hours/' he said. 
In his firm grossed about 15 million. 

There's no limit to this business," he 
said. "More group?, arc coming ulung— bet- 
ter groups- Also, whereas in 1964 the ages of 
those who attended the concerts ranged 
from 13 to IS. it's now like 13 to 60." 

Although not yet 40. Rissmiller's success 
asa promoter has allowed hirn The luxury of 



part ownership of the Philadelphia Fun 1 , a 
team in the North American Soccer League. 
'Tni from the Philadelphia area, and that's 
why I wanted to get into that franchise," he 
said. "Hometown boy make* good — that 
kind of thing." 

Los Angeles gives us our films, much of 
our music, and most of the nund-numbinc 
programming of network television. Quiz 
shows, situation comedies, police dramas — 
almost all are filmed here. For the many 
weeks I was in Los Angeles, a day seldom 
passed without the whack of clapboard go- 
ing off in my cars, followed by a director's 
exhortation to please get out of camera 
range. As far as 1 can tell. 1 left the cih hav- 
ing made unscheduled appearances in two 
episodes of "Police Woman," one u Fantasy 
hl&nd," and a commercial for a flea collar. 




Smacking a clean single on the head of coach Monty Basgail, Los Angeles catcher 
Steve Ycagcr clowns before a game ui Dodger Stadium. The attention was more sel f- 
dircctcdforuSeseathlete^tHhovei.pieening backstage before the Mr. U. S.A. contest 
at Santa Monica Civic Auditorium. 
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Backstroke* and backhand* are jusi 4 *h«rt stroll away fur Beverly Hills residents 
with pools and tennis courts in their bar kyiu*ds. The ethnic makeup of this moneyed 



On Cahuenga Duulcvard there is a build- 
ing in whirh once wu* housed the Small 
World Restaurant It is a dark, cavernous 
place, and for three days of the week 11 over- 
flows with fat ladies in leotards and others 
who appear tn audition lor "The Gong 
Show." For the most part, these are people 
with no show-bu5inei-b talent, but then thai 
is what "The GongShow" is all about. 

"You've gat to be very good or very bad to 
get on this show," one of the production 



04siuant£ whispered to me. *WhaL we like 
best are the 350-pound go-go dancers. 1 * 

Following performances by a bad im- 
pressionist and a woman vocaJLst in down 
makeup, there appeared on the $tage a 
?hort. thin, rumpled man who said he was 
24 years old, of Lebanese descent. He was. 
he announced, a dancer. 

"You Rot music here?" he asked When 
told he had to supply his own mu*=ic, he said, 
"No mask, talk? I'm a dancer and it's hard 
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oasis, entirely surrounded by the city of Los Angeles, is changing. As real estate val- 
ues soar, many Arabs and Iranians aro buying up properry for investment purposes. 



to dance without music, you know." But be 
danced, and after he finished, I stood with 
him on the sidewalk outside the studio. M l 
left ray home in Brooklyn and drove lo 
Baltimore, where I was arreted for not 
having registration for my car," he said. u l 
had S6S t and $40 of that went for the fine, - * 
His. cye> were red. and a bubble of beard 
IsunK on his chin like a frayed feed hag "I 
hitchhiked 1h:» irom Baltimore." he said 
"Got here two days ago and stayed the first 



night in acoffee shop. Last night I slept in a 
Bapn>t mission. But I'm soing to stay our 
here until I get a job as a dancer." 

Sunset Boulevard lends west out of Holly- 
wood under the shadows of billboards ad- 
vertising records and package weekends in 
Las Vega? They are soon left behind, how- 
ever. forthfi;reai r «.treetpenetralc?into Bjv- 
erly Hills (above J r a moneyed **rilement 
where automobile dealerships are called 
'■carriage houses/' and where Japanese 
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gardeners toil amid horticultural splendor 
The hoary joke here is thut even the police 
department ha* an unlisted number, 

Having successfully resisted a sweeping, 
tax-base-broadening annexation grab by 
Los Angela. Beverly Hills remains an 
incorporated city wholly within ihe bound- 
aries of Ihe metropolis. There arc many 
Mercedt :•■ and Roll? on tbe streets here, and 
nowhere 15 the panache of ihepiar e reflected 
more strongly than on Rodeo Drive 

Rodeo (pronounced, please, Ro-DAY-oh) 
Drive ha^ been called the most elegant shop- 
ping place in the world. Prices arc such that 
in one men's clothing shop, the cheapest 
item is a hundred-dollar necktie. Rodeo 
is a place to see and be seen, to try to give a 
name to the familiar face rMyrna Ixiy?) be- 
ing welcomed by the doorman at the house 
of Gucci, to greet friends with elaborate 
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hugs, and to marvel at the works of plastic 
surgeons. 

Mike Silverman aeil> houses in Beverly 
Hills A million dollars is not an unusual 
price for one of his properties. He sells to 
many movie per^onalila^, and when they 
urt divorced, he sells the houses again. The 
failure of marriage is an important factor in 
his business. 

His "For Sale" signs arc frequently seen 
un the lawn* of mansions secluded behind 
iron gate? Who buys such places now? 

Something Money Can't Buy: Taste 

^There has been a large injection of Arab 
and Iranian money into Beverly Hills." he 
said. "Two million dollars for a house here 
may seem outrageous to you, but to a 
wealthy Iranian it's a good investment. " 

It was a Saudi Arabian who bought the 
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hou>e with the statues, the one sitting on a 
hill beside Sunset Bnulevard. Il is a big 

place, with 35 rooms, and it cost themember 
of the royal family 2.4 million dollars. He 
purchased it for his 23-year-old son. then a 
student in Los Angeles. The young man re- 
decorated I he- man-ion, and when he wa> 
finished, it wa& something to behold. 

The exterior was painted lime green. 
Skin-tone colors covered the statuea, and the 
Romanesque urns were filled with plastic 
flowers Inside, some of the more inspired 
decorative touches included .several three- 
dimensional photograph* of women un- 
clothed except for veils over their faces, and 
a portrait of the San Francisco Bay Bridge 
on black velvet. 

For a while the curious clogged the 
sidewalk in front of the house. Complaints 
poured into City Hall, and the student'* 



Silver threads among the gold -braided 
ranks of graduates at the University of 
California, Los Angeles show there's no 
age timit to education in an area thai 
count* seventy colleges and universities. 
Frances Hottettcr. 71, sings "Hail to the 
Hills of Wesiwood" with the spint that 
earned her honor as a chancellors mar- 
shal. Mrs Ho&tetier plans to continue her 
practice of never attaint: -i l/CI-A borac 
foothill urb^kediallgame while pursuing 
a maMer'^ degree in F.ttglbh lilrniiurr 



lather made a hurried trip from Saudi Ara- 
bia. He invited the neighbors, in for a parly. 
Others came, too, and at the end of the eve- 
ning, after the caviar lobster, and shish 
kebab had been devoured, the owner of the 
lime-colored house on Sunset Boulevard 
went to sleep in the $60,000 master bed- 
room, at peace with himself for having 
calmed the storm in Beverly Hills. 

Departing Beverly Hills, Sunset Boule- 
vard winds north before dropping down to 
rim the 41 1-ucre campus of the University of 
California, Los Angeles. It is an institution 
of high academic ranking — 12th or 13th in 
the nation. Of its 3 1 ,000 students about two- 
thirds are undergraduates, and virtually all 
graduated from high school in the top 12.5 
percent of their classes. With 24 attached 
institutes and research centers, 1,'CLA can 
claim many advances in many fields. Medi- 
cine, for example. 

Dr Paul I. Terasaki, a professor in the 
Department of Surgery at the university's 
School of Medicine, has been working tor 15 
years with white blood cells, seeking to type 
human tissue, lie has succeeded, and the re- 
suit ha.- been of great importance to the pro- 
cedure of transplanting a kidney. 

•There are thousands of combinations in 
tissue typing, and it is difficult to match a re- 
cipient with a donor because of the odds," 
Dr Terasaki said "But now at least we 
know what we'rclookine. for. "Ti&me typing 
also helps to determine the susceptibility of 
some people to disease, and can be useful in 
paternity rases and criminal investigations. 

For all of l he distinguished scholars and 
researchers attracted to the UCLA campus* 
for all uf the twenty libraries with four 
million volumes, for all of its- academic 
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luster — for all of that, the university is per- 
haps best known outside California for its 
5porl< programs, especially basketball. 

As a city addicted to sports, both colle- 
giate and professional. Los Angeles like* 
winner,-, and winners it has. On the football 
field it's the Rams, and on the basketball 
court, the Lakers. But mo3t of all it's the 
Dodgers on the baseball diamond. And now 
the city is preparing to host die L984 Sum- 
mer Olympic Games. 

Surfurs, Artists, and Muscle Men 

Sunset Boulevard ends less than ten miles 
from the UCLA campus, for there the wide 
Pacific rolls against the edge of the city. 
Then Los Angeles becomes all beaches and 
golden girls, surfers and muscle men with a 
rudeness of biceps. Malihu is there, and to 
the southeast of that Marina del Rev, flag- 
ship of the single* scene. Both are in unin- 
corporated sections of the county. .North of 
Marina del Key. and within the city proper, 
sits colorful Venice, longtime home of poets 
and artists. 

All of that is at the other end of the spec- 
trum, not many miles away, but light-years 
apart from the barrio of East Los Antik v 
And from Walts. 

At the present time Walts, the scene of 
violent racial riots in 1 965, is at case. 
Government-funded programs lo improve 
conditions for those who live there have 
brought new housing ami an outpouring of 
social services. The guiding force behind 
rnuchoftbatisa man with ashaven head and 
diamond rings shaped like horseshoes on his 
fingers- Uis name is Ted Watkin? ipace 4o i 

As head of the Watts Labor Community 
Action Committee <\VLCAC), Watkins has 
battled government bureaucracy on nil lev- 
els to get funds to feed the elderly, to develop 
job- training programs for the young, lo pro- 
vide housing and bus transportation. Under 
his direction, the WLCAC has come to own 
the only service station in Watts, a shopping 
center with a Ferris wheel on the parkin* 
lot, and a cafeteria. 



a We have programs to serve tin? people of 
Watts from cradle lo ffrave," Watkins tutd 
me as wc drove along 103rd Street, known 
as "Charcoal Alley" during the fury riots. 
"Our houses are put out to rent, and after the 
occupant rents for twenty years, the house is 
his, free and clear. " 

There are a lot of things about Watts that 
Ted Watkins does not like He does not like 
the city-sponsored housing developments 
because he feels they were not planned with 
the best interests of the people in mind. He 
does notlike thesighlofso many women and 
children on the street?* of the developments 
because, to him . it indicate* that most are on 
welfare. (Eligibility can be lost with the 
presence of n male in the luHUe.) 

And he dutsr.'i like the charred doors of 
some houses in Waits — burned as a result of 
explosions during the manufacture of the 
drug PCP r or "angel dusL" 

The End for Carefree Grow rh 

It is somewhat symbolic <>\ Lor Angeles 
that the landmark of Walts is a group of 
towers made of broken bottles, seashclts, 
shards of tile and china, and assorted city 
flotsam. It took Simon Rodia. an Italian im- 
migrant, 33 years to construct the towers. 

two of which rise nearly a hundred feet. 

They were his personal statement of tribute 
to the land that took him in. 

Symbolic, yes, because towers of junk 
could rise in Los Angeles, and who was to 
care? I lamhurgerstandscouldbc construct- 
ed in the shape of hamburgers, and a firm 
could conduct business in the replica of a 
medieval castle complete with moat, and 
who was to carer 

Carefree it drifted, as long a? there was, 
room to drift. Butit ran up against the ocean 
Rnd the mountains, and some of its streets 
became filled with people who spoke only 
foreign languages, mostly Spanish, and 
freeway effluvia sullied thai good sunlight. 

it was time for the City of the Angels to 
anchor. It hasn't done that yet. butthechain 
is going down. _ 



The City of rhe Angels has more than its share of earthly beauties, some with the 
meant w rhnp on exclusive Rodeo Drive. A place too f-auwht up in whrrc it's «oi.ng tn 
worry about what it is, L. A. combine? attractiveness and lackincss. a restless potpourri 
of c uli ur^s, and an endless array of pursuit!— composing a city thai eludes definition 
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MAW IN THE AMAZON: 

Stone Age 

Present Meets 
Stone Age Past 
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Apprentice iicln^sU. she Wusu.-u 
Indians of Brazil help excavate one of the 
oldest sites used by humans in South 
America— Abrigo da Sol, or Shelter of the 
Sun. From the dig's lower strata, crude 
stone tool* atteM thr presence of man «a 
the edge of the Amazon Basin at least 9.000 
year* atco A pou-herd decorated with B 
deer headinbuvo wa± found nearby 



■NTLU H JUNGLE an the southern rim of 
I Amazonia, we are digging in the floor of 
I a <Ieep- shelter in a r«xk escarpment. 
I Swarms of stingless sweat bees pester 
us constantly. Powdery dust composed of 
millennia-old vampire bat guano makes our 
eyes and noses run as if we have bad colds. 
We are not comfortable. 

So why do we dig in this place? Because 
about 9,000 years agfr— possibly 12.000— 
some of Brail]'* earliest inhabitants used it 
extensively By digging, we may uncover 
something to tell us who these Palco-Indians 
were and what was their eventual faie. I 
have named the site Abrigo do Sol, or Shel- 
ter of the Sun. because I suspect from their 
rock carvings that these shadowy people 
worshiped the sun at this place. 

On the dig. itie nrsu-vtr deducted under 
scientific auspices in Brazil's Mato G rosso 
Stale, there are only a handful of aviliza- 
itas ¥ and only one of them is a scientist — 
Kuriro .VI tiler of the Archeological Museum 
of the State of Rio Grande do Sul <pagc 63). 
Grants from the National Geographic Soci- 
ety and the Smithsonian Institution support 
his work. 

As for myself, a photographer and diarist, 
I have often accompanied the professional 
taliinistas of funaj — the government's 
National Foundation for the Indian — on ex- 
peditions into unexplored country. The Por- 
tuguese word "scrtanista" literally mean* a 
person "wise in jungle ways" but ha* come 
to denote an expert at contacting hostile In^ 
dian&of Braxil. 

The other workers at the site are Indians, 
among the most primitive in all Brazil. They 
are predominantly hunters and gatherers 
whose way of life, at least until civilized peo- 
ple entered this jungle only a few years ago. 
differed little from that of the t ribes Jiving in 
the region centuries ago, As a matter of fact, 
they may be the actual descendants of the 
aborigines who used the shelter, although 
they say they art not, and Eurico says there 
is no way of knowing. They tell us the people 
of the shelter were all killed long, lontf ago. 
but they are vague as to how and by whom. 

These Indians, whom we have caught to 
collect such clue* from the shelter floor as 
bits of pottery and stone implements, are the 
i is today numbering about 55 souls. 
Apathetic remnant of a once populous tribe, 



the tiny group belong* to a loose confeder- 
ation of warriors called the Nombicuara*, 
who around the turn of the century success- 
fully defended their habitat on the savanna 
of the Mala Grosso Plateau against all 
intruders. 

Arrow s Greeted Enrh Explorers 

In IWJ Nambicuaras gained the atten- 
tion of the outside world when they aluaked 
an explurim? party led by Col, Candido 
Mariana da Silva Rondon, founder of the 
service that was to became flnai, Rondon. 
himself partly Indian, was hit by a lona 
Narnbituara arrow, but a leather belt he 
was wearing deflected it. 



The Nanibtoiaras are reasonably peace- 
ful today, although I think that if they were 
as numerous as they once were, and if their 
villages were not so widely scattered, they 
would still be making life miserable for the 
army of road builders, loggeTS, ranchers, 
and farmer? seeking to exploit Amazonia. 

1 first met the Wasusus some nine years 
ui;o. I m a_- exploring in Amazonia with the 
FCNAt party that made the first peaceful 
contact with the dangerously unpredictable 
ClutosLarea* Indians* who inhabited Mato 

' Mr von Puttlumcr described the Cmta* Larsa* va 
the September 1971 National GEOGAAf'HJC- Lorcn 
Mclntj/rc explored "BnunTft Wild Frontier 1 in the Xo- 
ranberlQf 7 hsue. FOP more on Brarf'a Indians, enn- 
mil the Safhnai Gersgrafihir indrx. W"-jP7tf, 



G rosso and nearbv Rondoma Territory. 
Only recently "pacified" by FlTOAl and 

dedicated missionaries, the Wosusus were 
living not on the high, open plateau, as do 
most of the Xanibicuaras. but at its base in 
the dense jungle along the upper Gnlera Riv- 
er imap, page 67). 1 know nf only one other 
Xambicuara group that prefers the forest to 
I he cool and windy savanna, but there may 
be mare. Just when we rivilizados think w r e 
have found the last unknown tribe in the 
s ail jungle of Brazil, someone poking into 
the wilderness will be erected by a shower of 
arrows fired from some place hitherto be- 
lieved to be uninhabited. 

From our very first meeting the Waiiisus 




and I became friends, and I returned several 
times to visit them. On one of these visits I 
found die £roup in despair. From two of my 
special Indian friends. Vaioco and his wife, 
whom we called Barbara, I learned why. 

Threat to Hfatfsu Homeland 

Kt'NAi, then under different leadership, 
had told the Wasusu.* they were to be moved 
fro m i h ei r I iom e in the j tin gl e to a n e w Na m - 
bit mint reservation on the savanna about a 
dsy's journey away. 

Finally, the dreaded resettlement took 
place. The reason for moving the Indians 
was the usual one; The government had 
turned their \Cont inued on pa$e 6,s t 




B.iek in I be jungle after the government 
aborted its effort to resettle them on nearby 
savanna, Wa^iisu men celebrate with tra- 
ditional flute* (left). Beside a boundary 
marker, a tribe member shows Brazilian 
iUiheoluuiM Eurico Miller iprritor\' re- 
turnerito the InrfthM. 
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Bound for tht Amazon's mifciil* and muddy $OTftf iornv StHJ mile* U> the north, 
scores of cascading rivers offer pristine bathing fur the U vi^sus and other Nambicuara 








Inrliahs Throughout ttw sprawling Gunport watershed, on Malo G rosso Stated o[icn 
plateau, live motf of the dozen or so group* thai rnuke up Brazil'* Nambicuara tribe 
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Kmblemof an Amazon 1 | m/i-n? Or jtii i .1 
fertility symbol like those found In Stcmt 
A«e caves worldwide? While scientists a>- 
sicn the latter interpret bri to this trian- 
gular carving 1 left I and hundreds of others 
found in Abrigo da Sol and nearby sites, 
the author— an admitted romantic — tend* 
in believe the Wa-u*u explanation: They 
arc tokens of a Jonc-\am-4hed tribe of war* 
i m r women Tab story add* credence, he 
hi-lirve?, to reporU of &ucb women by 
Spanish explorer Francisco de Orellann, 
who mailed down the Amazon to it* mouth 
in the early 1540 j. 

Al l i:nimp tu the young Wasu*u mother 
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{facing page} who feci the author to the 
secret rock-shelter and volunteered tribal 
lore, the numerous *un &yml>ob (above), 
for vvhichihe main excavation was named, 
indicate that thf j-exi|rli? who uvrd the shel- 
ter worshiped the sun. 

Project sricntLtf Miller regard* such 
view* with skepticism But regardless of 
their significance, the carvinizs eiiahli*h 
that Jnrihuts occupied this region along the 
Gakra River— a tributary of the Guaporfc 
in northern Malo Grasso <rrt;ipi — long be- 
fore the arrival of whites. Though hardlv 
surprL-iiiK. thi* gave added weight to 
effort* by PUNAS, Brazil'? National Foun- 
dation for the Indian, to return the VVasti- 
suslo their ancestral lands. 
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{Continued from page 63) land over to 
huge private enterprises that would cut the 
valuable timber, burn what vegetation was 
of no value to them, and turn the denuded 
land into farms and ranches. Already the 
new owners were streaming in over 
recently cut roads, bringing tmckloads of 
humped zebu cattle and machinery for saw- 
mills and power plant** Airplane* for sow- 
ing range- grass seed were landing on hastily 

built airstrips. 

Wumjmm Turn to Author for Help 

Unfortunately for the Wasusus, part of 
whose subsistence comes from crops they 
grow in jungle clearings, the soil of the sa- 
vanna is poor, game is scarce and becoming 
ever scarcer ascivilizados move in with their 
efficient firearms, and winter is colder there 



than in the forest. True, there arc fewer 
insect pests, but the junjdc Indians, used to 
bites and stings, do not greatly mind bugs. 

In a desperate search for friends — any 
friends — who might help them end their ex- 
ile on the savanna, the Wasiisus turned to 
Borbula, or "man with the great moon 
face r " which is the name by which I am 
known to many of Amazonia's tribes. 

"If you will help us," said Barbara, a 
young Wasusu woman of keen intelligence. 
"I will show you secret things we would nev- 
er show to any othercivilizado. These things 
will prove to the big people of the govern- 
ment that our land in the jungle has be- 
longed to the Indians since lone before any 
dvilkados came — and that it Is our home 
now Tf the big people knxne this, then they 

mil let us move back-" 
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For many d r. . I followed Barbara and 
Vaioco over dim forest trails to Abrigo do Sol 
and other rock-shelters where some un- 
known people had carved mysterious draw - 
ings into the walls and left sherd* of 
decorated pottery in the ashes of ancient 
fires, Barbara had kept her part of ihe bar- 
gain. Now I had 10 keep mine. 

Firs! 1 persuaded two friend*. Professors 
Man Baiocchi and Altair Sales Barbosaof 
the Catholic University of Goiis, to visit clu- 
shelter* to sec if an archcolofncul dit was 
warranted- They came, made tf-i trenches, 
and recommended a thorough study. 

With ibis assurance I asked the National 
Geographic Society for support The So- 
ciety agreed to help and also asked the 
Smithsonian Institution to join in furthering 
the project Thanks largely to the efforts of 



funai's veteran sertanista, Fritr Tolksdorf, 
I enlisted the cooperation of the Brazilian 
GovcrnmenL 

Die Helps to Prove Wasuaus' Chum 

And so, seven years after the Wasiisus 
had shown me the places they had kept hid- 
den for so long, we— and the Wasusus — be- 
gan laboring with picks, shovels, and sieves 
in the floor of Ahrigo do Sol, coughing and 
snetriiog in clouds of acrid dust. 

Bui even before dicing carted, our proj- 
ect had produced heartwarming results: 
The Wasusus would not be forced to remain 
on the savanna after all! 

FUNAl had reported to tht? Brazilian Min- 
istry of Interior that our preliminary work 
proved that Indians had occupied the valley 
of the Galera since Ions before the first 




Fmtn AbrjgoV pay dirt, VVasusu girls 
(left) separate fragments of pottery and 
stone with a sieve like those used by dia- 
mond prospectors in the repion Able 
recruit a In the service of science the 
Indians exhibited iiTepressiblc enthusi- 
asm fur turning up new finds, such as a 
pip*: hrvu 1 1 nho\ el dug from the ashes of 
an aflclrnl campsite. For tlitir efforts 
they wcrr re warded with food and 
cooking uicrteitaby ihtavitiiados. 





Stairway inhi the dim pn<4 of early man. Abriga s carefully sicpped excavation 
i right) is abruptly haJted seven meters down by boulders thought 10 have dropped 
thousand} ot years agt> from the overhang (above) , Hen here before work Ijegan an 
Since tots show evidence of man beneath the slabs. Eurico- Miller hopes to 
remove the impediment* with heavy equipment and to probe even deeper. 



Europeans landed in Brazil. And, impor- 
tantly, our work kn the region also showed 
conclusively that the Wasusus inhabit the 
area today. The government moved swiftly 
under a law holding that any land on which 
Indians arc living cannot be taken away 
from them: It rescinded the land titles that it 
had given to the big agricultural ami indus- 
trial combine? already at work in the valley, 

anrl made the territory the property of the 
Wasusu people forever. 

We might have had a celebration, but the 
W&iiisui> had more important thing* to do, 
Donning war paint, the warriors went off to 
where a part) of lumberjack* was felling 
huge mahogany trees' on land that is now 
irrevocably Indian The poor loggers, terri- 
fied by the unexpected iight of Indians 
advancing upon them with sbc-foot-lonc 
arrows notched to powerful bows, wasted 
no time leaving. Their terror was ludicrous. 
They ran through the forest like scattered 

partridge?, shouting for help. 
Gne cannot really blame the nutMderefor 



fearing Indians. Over the years the fierce 
warriors oi the forest have taken a heavy toll 
of gold and diamond prospectors, lumber- 
men, and road builders. 

Onone occasion an assistant and I spenta 
night camped in the jungle beyond the far- 
thest point reached by road crews The 
worker*, who had justfound bare footprints 
in ground they had cleared, watched wide- 
eyed as we passed their camp and disap- 
peared into the forest. We spent an unevent- 
ful night and were greeted as heroes when 
we returned unharmed to the roadhcad in 
the morning. 

Shelter Yield* llonw. Gold Ornament 

The dicing in and around Abrigo goes 
on It is net exciting work, although once we 
found a gold ornament and another time the 
crumbling bones of a small child. 

The ornament appears to be a pendant 
Kurko Millerthinks it may be part of a neck- 
lace, but T have seen Brazilian Indians wear- 
ing similar bangles in their earlobes. There 
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Clues by the 
thousands, but 
no solution 

"TROPICAL EftOStQN p&ttfta and 
I spare* nothing" ^-micd Eurico 
Miller before returning to Ahrigfi 
with Xntiona) Cieosraphic Society Rip- 
port in July 1977. What he found con- 
firmed bis worst fear>- Downpours 
during the preceding rainy $cawn had 
w.-v-n.-d through the ftraia of untold 
centuries, creating: eerie formations of 
earth (right*, each capped by a smal] 
fragment uf stone or ceramic material 
Amid tri^f spires. ju*t outside the pro- 
tection ol the rocky overhang, many 
sherds may have fallen to levels dated 
hv carbon -14 tests lo earlier limes 

* * * 

Matching dates with artifacts thus be- 
came a near-impo«ibtp task. 

Several hundred pound* of pottery 
fragments were found in Abngu 3 upper 
strata , aa w 1 11 a? on t he rf ace of 1 A - ti II 
unexcavated sites in 1 he 511 m mn rii ng re- 
gion. Numbering 8 f 9&0. the fragments 
display a remarkable variety, from w- 
rbed geometric patterns (top, left; — 
some bearing ihr sun symbol {second 
from lop>— toappliqueil ilesipn* (third 
fruin tup). Thr tiriy:ita^. As well as the 
fate, of the primitive *rli*an& who 
fashioned these pieces remain jl mys* 
tery. The Wasu&us and their Nambi- 
cuara neighbors — arnonu Hrajtila roost 
prirmtivr Indian — nuke no pottery. 

In the middle strata of the dig, the 
remain* of a preeerunuc Stone Ate cul- 
ture were found. and pottery fragments 
entirely disappeared. Here on the edge 
of the Amazon Basin- where no evi- 
dence of Pnleo- Indians bad previously 
been found — were several millennia.'* 
accumulation of crudely < hinpt i I fl.i k cs 
tbottoni'i, cores, and other assorted 
grinding and scraping tools A number 
of carbon-14 test results indicate that 
the deepest of the&c artifacts might Iw 
l^.OOOyeaxsold 



is no mystery as to the origin oi the 
nraament, although we have no reliable clue 
as to its age Gold deposit*, no longer 

worked, can be found not far away. Our 
pendant appears to have been made from a 
nugget hammered flat with a stone, then cut 
to roughly rectangular shape- and pierced 
with a small hole. 

As to the boue?, they could not have been 
bu ried lanp ago . fo r the j u nde soil is strongly 
acidic, and organic matter, even large bones 
and teeth, deteriorate qidckly. \Ve surmise 
that the youngster was someone special and 
thus rated burial in the sacred .shelter 
These are the only bones we have discovered 
in AbrigodoSol. 

Each evening we come home to a jungle 
clearing several milc> from the die. where 
we have set up a camp of tents, brush shel- 
ters, and a mobile home. The presence of 
aueb a vehicle in the heart of the jungle is not 
as remarkable as it would have been only a 
few years ago. Hundreds of miles of high' 
ways and logging roads now cut through the 
wilderness, Some arc e%'cn paved, but most 
are merely raw cuts in the forest, deeply rut- 
ted by heavy truck? and occasionally all hut 
im pa&sabte for standard automobiles. 

Vampire Bals a jungle Reality 

Our camp attracts the biting flies of the 
junide, the voracious borrachudos. by the 
millions It attracts other, more dangerous 
pests as well More than once, a?leep in 
my hammock, 1 have been awakened by 
stealthy movement on my toes and have 
found a vampire bat walking about looking 
for an opening in m\ blanket so U could 
make a meal of my blood. 

VVc keep careful watch for rattlesnakes 
Entering caves., we leave room for frieht- 
ened tapirs to dash out past Us, for these bifl 
animals like to hide in daytime. 

One night Eurico was driving to camp 

when something leaped from the jungle onto 
the hood of his jeep, leaving lone scratches 
in the paint. The animal disappeared inki 
Lhe underbrush on the other side of c hi- trail. 
Eurico thought perhaps it was a deer. Bui 
the nest morning, in die mud boide lhe 
track, we found the pugmarks of alarge jaa- 
uar. Onanothcr occasion Eurico was forced 
to shoot one when it insisted upon invading 
the ramp night after night 



T ve seen enough jaeuur> to become con- 
vinced thai individual cats will sometime* 
hunt humans for food, particularly small 
Indian children. While Brazil now has game 
laws protecting its jungle wildlife, one may 
dispose of a jaguar or panther that poses an 
obvious threat. 

The same i* true fur anacondas* the 
world's longest snakes, which are abun- 
dant in this area of Amazonia. A big ana- 
conda can --wallow a fair-size prey, and the 
Indians claim they know of cases in which 
the i-nakes have eaten people I am inclined 
todoubtthib. but T keep wellelearof anacon- 
das just tile 5amc. 

Ante in Pauls Prove Disastrous 

Poor Eurico- He is the one to whom ail 
possible unpleasant things happen When 
he hung up a freshly washed pair of his 
shorts to dry. leaf-cutting ants chopped 
them to pieces, leaving only a little pile of 
buttons on the ground beneath the tree. 

When w e stayed overnight at a ranch that 
boasted a fine outhouse with a mahogany 
*eat ( Eurico was the one who nearly fell 
through; termites had riddled the scat, 

But sometimes his luck changed. A hen he 
brought from home as a future meal look to 
laying eggs in his jeep- In return for tasty 
breakfasts, the chicken escaped the pot. 

We both suffered from the uhual jungle 
complaints, of course; dysenteiy, insect 
biles, and malaria, of which I have had al- 
most a hundred attacks during my years in 
the forest. The Indians are virtually immune 
to these things, but diseases of civilization, 
such as measles, influenza, and tuberculo- 
sis, have wiped out entire tribes. 

With the coming of the roads. Amazonia 
has attracted entrepreneurs who have estab- 
lished gasoline stations, hotels, restaurants, 
and stores. In addition, bus service and mi- 
crowave telephone help us keep in touch 
with the outside world. 

Usually wc can obtain the sort of food we 
Would eat at home, although the Indians, 
who are permitted to hunt as they please, of- 
ten give us such things a* red deer venison, 
armadillo— to be cooked in the shell — tapir 
steak, and the tasty tails of caimans. South 

American crocodiles. 

Once a little Indian hoy handed me a 
gaudl roasted animal tbat smelted most 
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TcrnptM of s.iru! and wind catches Eurico Miller during nne nf the cold spells 
deliverer] (o Brjunl'* Mato Uroeso PLueau each dry reason by winter wind) from the 
south In it .$ aTicrmAtb columns of fragile soil sum d Mjcurrd hyhitsofstoneand ceram- 
ic. Such erosion may account for the large number of surface relics found near Abriico 



delicious. Hungry, 1 ate with gusto. Only 
then did the boy casually mention that the 
delicacy was a vampire bat 

Besides the entrepreneurs with legal busi- 
ness in the wilderness, there are, as on any 
frontier, men whose occupations do not 
stand clo^e scrutiny. Nearly every morning, 
while it is still dark, we are awakened by the 
sound of a low-thing airplane rushing over- 
head without lights, This is a soiuei^cr. 
bringing : whiskey, cigarettes, andothercon- 
trahand from Bolivia or Paraguay, and 
landing at $omc secret airstrip deep in the 
Brazilian jungle. 

What few police can be spared to enforce 
the laws in Amazonia are kept busy chasing 



wild-animal poachers, people with illegal 
guns, and even murderers, for the forest is a 
good pi ar eiudropuutui virfiL The policedo 
their best but catch fcw r malefactors. 

Eurico Miller ha-s worked for three sea- 
sons in Abrigo and explored 13 other nearby 
sites. As I write, digging has Mopped at 
Abrigo aiid may ncit be resumed for some 
time because we have reached a level where 
great boulders, fallen from the shelter roof 
long ago, block our shovels One day we 
hope to break up the boulderewkhmcthani- 
cal drills .and dig: yet deeper, inthc hope that 
we will reach levels containing relics even 
older than those already unearthed. 

Until every possible bit of evidence has 



Stone Agr Past and Present in Brazil 



A new horizon of Paleo -Indian life in 
Brazil's interior is indicated by the rich 
lode of rock carvings at Abrigo do Sol Thr 
secrets of the site's pelrcHzlyprn may une 
day be deciphered, but for the prcHthl DO 
one knows if they ore meaningless grnffili 
or true symbology. 

Dug from deep strata in I he flwr of the 
shelter were several roughly decorated 
rocks thought to have slouched off I he 
surface thousands of years ago. Eurico 
Miller cart'fulh- cleans one ibeltnv i drro- 
rated with markings similar t» many ihut 

- - - - ■ — - — - — w 

have been found amid the remains of 
primitive cultures throughout the world, 
Adorned with the ubiquitous female sym- 
bol, another frigldl bear* deep EntJunia- 
tions that might indicate long years of 
sharpening .iwt. Many carving, Mich as 
this dancing depiction of what may be a 
deer, tapir, or allien ter deft;, were found 
on the wall* and roof of the rock-=ht?Jter. 
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Mnrfcx of it Stone Agn? Ktlrny, fool 
carvings arc said by the WaAiisu* to 
mean nothing more than *Sre wet* 
here." Whale some Were scored in 
childlike fashion on hard rock I bot- 
tom'*, others un sandstone resemble 
actual footprin U (below). A number 
cf highly stytizrd faces. J ike thii one 
on Abrigo'» *urfucr rock (right), may 
be hnngc* of m.i-ic- uorn I a tribaJ 
witch doclors. 
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been extracted from the shelter, Eurico can- 
not know the whole story of Abrigo do Sol 
antl the people wftio used It At present t how- 
ever, we can be sure thai bits of charcoal dug 
from the shelter floor came from wood 
burned sometime between 9, 000 and 12 t 0O0 
years ago. 

Carbon- 14 tests put the age of one sample 
of charcoal at more than 14,500 years, but 
there is something troubling about this 
piece. For one thins;, it was found at a level 
above those that yielded charcoal of much 
later origin, water and wind erosion can mix 
strata drastically, to the confusion of arch e- 
ulogists. Then again, laboratory error or a 
chemical change in the charcoal could have 
skewed the carbon- 14 results. 

Tftntalixtni; Clue Needs Corroboration 

In any event Eurico hopes to find other 
pieces as olri before he accepts the evidence 
of the single bit of charcoal as final. The 
issue i*. ol* considerable importance, for no 
other sites af human use as old as 14,500 
years have been discovered in South Amer- 
ica. The oldest proven sites found to date, 
in Peru and Venezuela, yielded artifacts 
13,000 years old. 

Some of the fc.ofiO sherds we have collect- 
ed,, the best of them from the nearby sites of 
old villages, tell us thai the ancient Indians 
made excellent pottery; Nambicuarasof to* 

day make none. Designs, boUi on the pottery 
and cut into shelter walls, betoken artistic 
talent lacking in the modern tribespeople. 
We have found representations of a bird and 
animals we can't identify, possibly lizard*, 
tapirs, and anteaters. 

There are strange depictions of humans; 
the Was u mis say they represent masks worn 
by witch doctors Drawings of footprints 
deeply incised into rock (left) puzzled us, but 
not the Wasuaus 

M A11 they say is % We were here/" said 
Barbara, 

Among the symbols on wall* and pottery, 
there are main representing the sun (page* 
67 and 72). Circles with rays such as any 
child draws to depict the sun, they offer evi- 
dence that the ancient people worshiped the 
sun The Nambicuaras of todav consider 
thunder the supreme being. 

Nothing that we found in Abrigo indicat- 
ed that the Paleo-Indians lived regularly in 
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the shelter, a deduction reinforced by our 
finding of old village sites not far away We 
think the Paleo-Indians camped in the shel- 
ter on occasion and used it also for sturing 
foods and other possessions. Neither do the- 
Wasiisus live in Abrigo do Sol or in shelters 
nearby, although they apparently use them 
for certain rituals, which ihev would nui 
tell us about even after all the time we spent 
with them. 

In addition to the huge nurnberof sherds, 
we collected nearly S,500 stone artifacts, 
pieces of un worked .--tone probably gathered 
for raw material from the bed of a nearby 
stream, and fragments chipped from stone- 
being worked. We found pieces polished 
and worn from being used to cut petrogiyphs 
into the shelter walls. In addition to stone 
tools, the early people must have made pot- 
tery in Abrigo. for we dutz up cylinders such 
as those used in rolling coils of day for mak- 
ing ceramics. 

Very rarely we came across snail shells, 
bones of wild pig and deer, and corncobs, all 
remains of meals eaten by Indians of fairly 
recent times. We also found a few bamboo 
arrow fragment* and pieces of bows. 

A puzzling Find w ! as a large boulder with 
deep cuts worked into it The Indianssaid it 
was a ceremonial stone, but again they fell 
silent when Questioned about the ceremony. 
Possibly this boulder wasnothing more than 
a bit of hardstone on w hich the ancient peo- 
ple sharpened their stone axes and knives, 
hut someone took the trouble to carve sym- 
bols into it (pane 7J>. 

Legend of Ama/ui» Intrigue* Author 

Having no scientific reputation to pro- 
tect. I can do a bit more surmising than 
Eurico Miller and the other expert* who 
have visited this site. I think we may have 
found support for die old legend dial war- 
rior women once ruled in Amazonia- I base 
my theory on the fact that we have found 
counties* stylized representations of female 
genitalia. Admittedly, these are not unique 
to Am azonia — they are used a* fertility sym- 
bulsin many part* of the world But because 
there are far more of these symbols here than 
any other, Tarn quite sure women must have 
played a large part in the ancie nt societies of 
the Galera region. 

The exploits of Francisco de Orellana in 
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Innotflnts in the rushing stream of 
progress, the once fierce, now pacified 
Xiirnhicuar;* Indiana have dwindled from 
BJi wUmotird20,0<JOm 1907 to perhaps 500 
or so today Already ravaged by the white 
man's dfa c aa q of influenza, measles, and 
tuberculins, they faced wha< mteht have 
bee it a final blow In 3 when a new road 
across their lands opened the way for a 
RaQioffinendtirvr, or homesteaders. 

On thr gprn savanna, where this young 
wornancro$3c* it rapid (left), ranchers now 
jtnuc vnsi herds of *cbu cattle. Below the 
plain, farmer* and lumbermen are felling 
much of iht mohoy any-rich forests, where 
the Wa*usu* traditionally catch fish by 
uumuhftUiem. first with poison, then with 
blunt arrows aright). 

Efforts by the Brazilian Government to 
resettle many of ihe Nambkuara.- «>n one 
reservation failed because of deep-rooted 
incompaiihiliUesu In a turnaround, it 
adopted a policy of small reserves based on 
longstanding group differences. Restored 
to their forest wilderness, the Wasusus 
now have much to smile about <ahn\ ej. 
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South America during the I540's added to 
the mystique, Orellana. a Spaniard, was Ifct 
first European to descend the Amazon to its 
mouth Both Orellana and his chronicler, 
Friar CarvajaJ, reported attacks by women 
warriors tike the Amazons of IS reek 
mythology 

Brazilian Indians ui todai have a legend 
that a large tribe of Women, wbu held in sub- 
jugation whnt feu men they allowed to live, 
once ruled the Ama/on jungles They pos- 
sessed magic fluted, the jakui, but in time the 
men took them from the women. Now no 
woman is ever allowed to see the jakui, 
which still remain in male custody and are 
played during secret ceremonies. 

The Indian* say the tribe of women w.is 
called lamurieunuL Some Amazon tribes 
still huld ceremonies and dances that they 
call lamuricuma for the mysterious women 
warriors of old. 

Guard Duty Amuses Wasusus 

The time has come to leave the Caiera 
jungle. In a deluge that heralds the Depo- 
ning of the rainy season. T load my gear into 
my Brazilian jeep, a vehicle called Xavante, 
after a tribe of Mato G rosso Indians. All the 
Wastisus except a few who are ill come to say 
good* bye. 

We do not knu w w he n w e w il I meet aca i n f 
and several of us shed tears. althuUtfh we viU 
pretend that our wet cheeks are due to the 
rain. Eurico Miller has a bite worry about 
leaving: Now that so many civilizados have 
come to the jungle of the Galera, the seekers 
of treasure and souvenirs may invade and 
damage bis archeoluiacal sites, jeopardizing 
a successful conclusion to his three years 
of hard work. 

When the W&susus team the cause of our 

worrv. thevarc amused. 

■"Remember how we frightened those who 
wished to cut down the mahogany trees?" 

Barbara says. "That made us laugh. If peo- 
ple come to the shelters while you are gone, 
we will he happy to scare them away, too." 

Eurico and 1 drive off, he to his home in 
Rio Grande do Sul, 1 to my house in Goitb- 
We have no worries. We reason that if the 
Indians guarded their holy places against all 
outsiders for a hundred centuries or more, 
they can safety he counted on to do so for a 
few years more. Q 
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Brotherhood uf the flutes Following 
Widespread Amazonian custom, Wasusil 
men play sacred bamboo fiuitt (right), 
under | tain of punishment t women *uy in- 
doors. Afirr cert-monk* the iastmj»ems 
are wrapped in bark r below) anil hidden 
in tpficbl flute bouse*, which, jicrordinKU> 
Uje W&mJmjs. are depleted by many carv- 
ings tabnve) at Abrino. Indian legend has 
it that women once possessed the flutes and 
power nvcr men- 
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ARRY WINSTON, the world's 
mo&t famous gem inert: ham, 
touched the original LuimXV table 
in his quietly elegant office above 
New York City's Fifth Avenue, and 
M 'Diamond' b a 



magic word today. 
Price* have never 
been higher, or risen 
so fast Yet customer 
demand is exceeding 
supply Even thought 
have people comma in to buy million-dollar 
diamonds for investment, most of my busi- 
nt «>. is in quarter-carat and smaller stones 
selling for hundreds af dolla rs, " 

It seems thai today diamonds are for 
everybody as well as iurever. 

Along with the almost frantic interest in 
gem diamond^ ha* come an unprecedented 
proliferation of uses for the lesser-quality 
diamonds that literally make our industrial 
system vvnrk. Grinding, sawing, drilling, 
and polishing are the oldest and most com- 
mon ta=k*. but diamonds are proving indis- 
pensable in exotic jobs as well: 

• As America's latest Venus probe plunged 
through that planet's hostile atmosphere, it 
encountered scaring heat and c rushing pres- 
sures. On a mission to unravel mvsteries of 



Tht true dianroud is « hard. 

diaphtitwuf pftffxtly tr$n$par*tii uont* 
which doth sparkU forth its &ltmr much 
like the twinckling of a gioriotif siarre. 

mi m: :..iivoP WITIOU* ■«>?«», "7. MCOIA, 



Venus * dense cover, the inslrument-larien 
capsule had been fitted with a transparent 
diamond window, through which infrared 
energy would pass to an on-ltoard radi- 
•meter, an aid in determining the thick 

clouds' composition 
Diamond wa* the 
only material trare* 
parent to infrared 
that rould stand the 
cold and vacuum of 
space as well as Ve* 
nus's atmospheric temperature of about 
920 J F (493*0 and atmospheric prc&sure a 
hundred times that of earth. 

■ En hospitals around the world, eye sur- 
geon* can now remove cataracts with super- 
*harp diamond knives whose edges are &o 
even that no imperfections are visible at a 
thousand times magnification. 

■ A pinhead size cold -coated diamond cube 
is an essential element inhigb-capacity min- 
iature transmitters that earn' television and 
telephone sisuiajs across the United States- 
Since diamonds have the greatcM t hernial 
conductivity of any materia], they keep the 
tiny transmitters from burning up. 

What £s this amazing Nuhstance that turns 
the wheels of industry, advance science, 
and is the (Continued o*> paneSQ} 



\vv ol rliiiniondsi Harry Winston, New VorkmendiandiMng mogul of tfiegcm 
world, standi beside a box encrusted \ntb 1 , 100 diamonds, made for Frederick the 
Gnr.it. Winston, whose insurance broker forbids his being recognizably photo- 
graphed r hfl-? handled <>0 of the world's major diamonds, more than any other 
denier The stone Pliny the Elder called "most highly valued of human possessitms* 
remain* \hc queen among jewel*-, as well as the consort of industry. 
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Price U a %p £nla\t it -i ^ - .ii i he Smitlt-onun iiutituiion. Marie Antoinette wore the 
currinirp M far lrfl The Xiiftolcun neiklace. foreground with drop-shnptd : .!onr.^. 
nnc^a modern necklace* Theft" 9-oirai Victoria Transvaal Dnimorid hangs from the 
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nwkluve ai right Separate Hones from lell arc a2fi J-carai mnrqulftc nit; the 18. h 
carat Shcphard Diamond; the 16. 7-cnrnl Pearson Diamond: ihc J27-canit Portu» 
gUR-e. linn-. ill] a 2 9-caral piak dLimopd; Jtnd the 3J-carat fcjiigrri:i Ului- 



The incredible Crystal: IHwriondA 




Greed spun u web that manikd the "Big 
Hole' 4 of KJmbcricy in 1876 (above >, ten 
rear& after the discovery of diamonds in 
South Africa Mure than 1,600 churns, 
eachil feet tquarr in area and tcrvired by 
eabltsto tin? mine's rim* congested \hr site. 
Sides crumbled, causing cave-ins and 
deaths. Gradually claims were consalidat- 
ed. until-, in Cecil Rhodes bought nut 
the ether iaree claim holder. Barney fiai- 
nato. and established the De Beers Con- 
sol idated Mines. LtcL Today the Arm 
control* & z percent or the world roarkrt. 
Thc io«n of Kimberley \ left) nudges up to 
ilit- ubsndaiibd mine's side? 



gem of choice for engagements and wed- 
ding — the .symbol of love's durability* 

The diamond has inspired courage, fear, 
unde-jicf;udlysupcr ? liLiwn. It is said thatthe 
19th-century Afghan prince Shah Shuja en- 
dured blinding and days of torture before 
surrendering the Koh-i-noor, often called 
the world 1 * mast famous diamond, now in 
the crown of the Queen Mother of England- 
lie explained his adamant stand with some 

illopic: -'It brings good luck." 

Even so desperate an optimist would not 
have been able to say the same about the 
Hope Diamond (page \ \2). Around it has 
been woven Mich a legend of Intrigue, mur- 
der, and disaster that all its owner* from 
Louis XIV to American heiress Evalyn 
Walsh Mr Lean were said to find tragedy 
accomijMiuini! the fabled blue stone * 

And yet these myotic gems, like all dia- 
monds, are simply carhon, one of the 
world's most plentiful elements. A colorless, 
diamond is very pure carbon indeed, with 
exactly the same atom? as coal or graphite. 
(Impurities produce colored diamonds; 
nitrogen, for example, results in yellow 
stones. I What make* diamond a unique car* 
hun is t lie way it was formed millions of 
) ear* ago. Under intense beat and pressure 
of the earth's Liquid magma, diamond atom* 
crystallized in a solid cubic pattern, giving 
the material its unsurpassed hardness 

The Four C > Determine Worth 

Diamond values are determined by the 
lourCs: carat weight, cut. clarity P and col^ 
or. Carat is an ancient term referring to the 
uniform weight of a earob seed. Now it has 
been set at 1/142 ounce, or 1/5 gram. 

Cut refers to the quality of polishing and 
shape of the finished diamond The four 
most common shapes are pear, emerald, 
marquise, and— most popular — brilliant* a 
round cut with 5S mathematically deter- 
mined facets precisely formed to enhance 
diamonds' high refraction, thereby produc- 
ing gems filled with fire and sparkle. 

Clarity ranges from flawless (no visible 
imperfections under n ten-power loupe) to 
heavily flawed (defects visible to the unaid- 
ed eye). The colorless diamond is generally 
the most valuable, except for the rare and 

•Sec^uesiinirfoTtksm^byCeorseS. Swiucr, in 
the December Wi National Geographic. 
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Clean &w«epinthe search for diamonds; AttheDe Beers Consolidated Diamond 
Mines, a sixty-mile coastal strcu:h of South-West Africa— also known as Namibia- 
machines strip layers of sand as much ft* &5 feet deep to reach diamond-bearing grave] 
for removal to the recovery plant. At bedrock level (above* men whisk crevices and 
cracks for loose stones, such as the onc-carat "pickup" in foreground Last year's har- 
vest at this richest source of gem diamond* was worth 400 million dollars. A com- 
pound lleft> outside Oranjemund, a town diamonds built, houses staff families. 



The Incredible Crystal: Diamonds 
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Ever watchful agftj art theft, the security' 
system at rhv Or*pu mine in Botswana 
uses TV monitors (»bovc< xuud a xirtins- 
house operation rfaclng pngei thai pre- 
vents workers (rem actually touching the 
stones The men handle them with gloves 
built true locked boxes. Asamplerof rough 
riuimuTid* (belowk shows Lhe wonderful 
variety of shape* and color* 
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extremely costly red, green, blue, orange, or 
other "fancy color" diamond. 

No one knows when men began collecting 
diamonds, but it may have been r= early a? 
300 B.C., around Gulconda in India. There 
Indiana systematically organized alluvial 
divings that lasted until the early 1?0G ! 5. 
Diamond-tipped tool? and diamond-edged 
knives were in common use in India during 
thtekmg period and were exported to t:hina 
a* jade -cut ting knives. 

Huge Stones harried Quick Fame 

Indian ruler? quickly placed extraordi- 
nary values un the new stones, attributing 
luck, love, and power to the bhzgest dia- 
monds, some weighing 2TO carats and more 

Anume tin. man> historical diamonds fewn 

Tndiaarethe Hope, Orloff, and three owned 
by Taj Mahal builder Shah JaJ i an Koh-i- 
noor, Great Mogul, and Shah. 

A-s Lhe Indian mines played out in the tSth 
century, rich new fields were being dbicov- 
crcd in Brazil, producing many high-quality 
atones. Bui both areas were eclipsed by the 
sensational tuds In South Africa that began 
in 1866; The first diamond, later named Eu- 
reka, was. accidentally sighted among some 
rocks thai children were playing with on a 
farm near Hope town. It set off a rush of 
prospecting that altered the development of 
southern Africa. 

V* more mining areas were found and the 
potential for vast wealth loomed, haphaz- 
ard searches by individual diggers created 
a patchwork of claims 31 feet square, just 
what a man with shovel and bucket could 
work, and each of questionable profitabil- 
ity. Cui^olifJauun was- inevitable, and two 

legendary figures, the reserved Cecil 
Rhodes and the flamboyant Barney Bar- 
nnto, vied for supremacy. Each bought up 
claims until 1888, when Rhodes out maneu- 
vered Hamate and thereafter bought him 
■ ut with the Urgeat check ever written untii 

then— t5.A38.650 (almost $1*6,000,000 to- 
dav i Rhodes called his new company the De 
Ikeers Consolidated Mines, Ltd., after the 
TV Beer* brother-., who originally owned 
the farm where two of the mines were locat- 
ed. Todav inthetradef hefirm is known sirn- 

- 

ply as the "Syndicate . " 

Another Englishman* the dynamic Er- 
nest Oppenheimer, shaped the modern 



character of De Beers in the 19Z0Y Real- 
izing the vast potential of American fi- 
nancing, he formed the Anglo American 
Corporation, w Inch prospered in many min- 
ingpursuits, including gold, andsoon began 
his business assault on De Becr=. Seeking 
diamond areas Dc Brers might have over- 
looked. Oppenht'smer bought right? to the 
alluvia! deposits along the coast of South- 
West Africa, an area iv tu're t_u'nnan mining 
interests had already retrieved more than 
6 V, million carats, The vait desert became 



includes De Beer* and dozens of other firms 
(mainly in mining}, Lhe largest single stock- 
holder is chairman of the board Harry Op- 
penheimcr. Sir Ernest** son. Since 1957 he 
ha? run the complex from Johannesburg. 

1 met the chairman in his memento- filled 
office . A short, quiet man of 70. he was con- 
cerned with thecriticism that power concen- 
tration brings 

'■ People call us a monopoly, but we cannot 
control production to any extent, nor can we 
control the market We dn have enough 




Nature's finest crystal and hardest material known to man is actually pure carbon 
intensely compressed and heated in ma^raa reservoir* deep in the can h This photo- 
micrograph — employing technique* perfected by medical-photography specialist Dr 
Julius Weber — *how$ the typical final stages of surface crystalline- growth. 



the richest diamond reaion ever found. 

Through Anglo American. Oppenheimer 
created the Consolidated Diamond Mines. 
With his financial backing, he farced 
his way onto the De Beers board and became 
chairman in 1929 By contracting with 
governments and mines to buy entire >xmH\ 
production, ht-ended price fluctuations that 
had plagued the industry. Dc Beers now 
markets 85 perc^ntof the world*s diamonds. 

In the Anglo American group, which 



money to stockpile ^ems and control prices. 
The price rlurtuaiiora accepted as normal 
with other raw material*, would be destruc- 
tive of public confidence in the case of a pure 
iuxur>-auchjiigt:Li-jiamonds, If this is a mo- 
nopoly, it benefits all concerned: producer* 
dealer, cutter, jeweler, and consumer. " 

Naturally, not everyone agrees with the 
chiurman's view of monopoly. Although 
few people in the industry would openly 
criticize De Beers, numerous jewelers, 
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rn.muLiLtuRT?, ami livJir- privateh com- 
plained to me over the past year about The 
Syndicate's marketing policies. Consider- 
able bickering centcrsaround diarnund sup- 
plies, which never seem to meet buyer 
needs. And gripes are most vociU over the 
recent price hikes, which many in the trade 
feel may be puskinic diamond prices beyond 
the resources of most consumers. Insiders 
think that Pe Beers '$ increases of 34.5 per- 
cent in 1977 and 30 percent in 1978 went 
beyond inflationary adjustments and were 




Fabulous lit *ixe T the world's largest 
uncut liHaiftmrl weigh* 6 1 6 carau. Inferior 
color ancE impurities rcciucc it* value, 

put into effect simply So make more money 
in the Syndicate's controlled market. 

Owning a diamond mine may >oundlikea 
license to print money, but De Beer> manag- 
ers quick to point out how increasingly 
difficult and expensive it is for them to find 
stones. At the Orapa mine, a large new De 
Beers operation located in central Bo- 
tswana. 1 had a look at the problems. 

Orapa, an isolated, dusty enclave rising 
like a mirage from the Kalahari Desert, is 
cursed with 120°F summer temperatures 



and constantly blowing sand. According to 
the company doctor, the sand causes respi- 
ratory ailment* .strikingly similar to those he 
left in industrialized central England- 
Twelve years of sleuthing went into lo- 
cating the Orapa site "We had found three 
diamond* in a riverbed in Botswana," said 
co-discoverer Jim Gibson, now divisional 
fccolofctist for De Beers at the mine. "The 
traditional system is to trace their origin up- 
stream to a volcanic sourcf. Our leads dead- 
ended until wc realized that a more recent 
land upheaval had changed the streambeds 
And we were looking too far east 

"Diamonds were formed in the upper 
mantle, beneath the earth s crust, and then 
carried lp the surface in an underground col- 
umn, or pipe, or" diamond-bearing rock 
called kimberlite. Over the eons water may 
scatter the stone* hundredsoE miles, as it did 
her*, but then? is always a pipe source. n 

I stood at the ecl^e of the mile-wide mine 
with pit superintendent A. P. Radull, one 
of two black managers. Ostriches grazed in 
the distance. 

"Orapa has the second largest pipe in the 
world in surface area, exceeded only by the 
Mwadui (Williamson | in Tanzania." he 
said. 'We're already producing about 27; 
million caratsayear. Pi pes arc funny things. 
This is only the fourth producing on* found 
in Africa in this century. There arc 28 other 
pipes nearby, but the chances are only one in 
two hundred that one will be profitable," 

Premier Mine Rkhcr Than Believed 

The Botswana Government has taken 50 
percent ownership of the mine at Orapa, 
but De Beers wholly owns ail 11 of it* 
South African mine* At the Premier Mine 
near Pretoria, I descended 1,400 feet with 
development-section manager Hans Gas- 
trow and walked in cool, spacious tunnels. 

"Mining diamonds is comfortable com- 
pared to coal or gold.*' Hans said. "There are 
no smal I seams to contend with, and wc stay 
in one area for years moving massive vol- 
umes of kimberlite For every hundred tons 
we take up, we retrieve carats of dia- 
monds, about a fifth of an ounce. Only JO 
percent are gems and the rest industrials, 
stones that because of size, shape, color, 
or imperfection may be worth only (wo or 
three dollars (Contifntfd on page 200) 
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A discerning «yc, trrUncd l>y experi- 
ence* aidsadcalcr<rightrm^ugtag the 
value of a 5.5*carat marquLic-eut dia- 
mond. If the four C's — rani? weight, 
cut. clarify, and color — and price meet 
approval, adeaf endues such as this, one 
■below) a! the brad DUmunil Ex- 
change in Tel Aviv. The B*ur$ voor 
DiamamhaniUI in Antwerp (Far 
fight) — one of 16 diamond bourses, or 
diamond-trading dubs, tn ten conn- 
iric- — r.laktis JJJOO members'. Though 
most transaction*, particularly impor- 
tant ones, now occur in private offices, 
the lunar*? itatiGts to the tradition ot 
trust as the bedrock of the business 
Deals involving thousands of dollar? 
may be concluded with no more collut- 
t'r.'J ilum ;i han<i<haJct a 
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Ass«'iTi1ity-Iino diamond cutting at the 
(tarmac/ factory in Tel Aviv (left) *ets a 
hundred automatic polishing machine! to 
work on four stones at a time, turning out 
about 1 ,200 eight-point {S/IOO of a carat) 
diamonds a day The operation helps keep 
up with a market thai has shifted from sin- 
gle large stones 10 settings of multiple 5m all 
ones Israel's larcest esport. diamond* 
generate more than a billion dollars a year, 





mostly in melee* (lower left? — as cut 
stones of Iria than i carat arc known 
These have been pven a round-shaped 
cut. called by the tnuk "brilliant." Many 
such stones find settings in enaaaemrnt- 
nnR mounting (right I. WaN co-atinc the 
riQifs allow j prongs to be plated with rho- 
dium, a metal that highlight* tilt gems' 
whiteness To deter theft, Charles W . Jah- 
rau* of Gcmprint. Ltd., in Chkajw "fin 
gerpnni*" a diamond iabo vei by beaming 
a loser through a hole in Polaroid film onto 
a gem. The distinctive partem each dia- 
mond reflecu is recorded on film and filed 
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(Continued from £ogc 9!) a carat 

a$ abrasives. But the Premier is the mine 
where many of the world's big stones origi- 
nate. In 1905 arnanagerused his penknife to 
dig out of the wall the largest diamond over 
found , the fist-size 3 , 106-f arar Cullinan " 

At the Premier. 15 to 20 walnut-size, 100- 
to-200-carat nones are stil] recovered each 
year; half are gems, worth more than four 
thousand dollars a carat in the rough. 

More good news for the Premier came last 
year with the discovery of another trove 
hidden beneath the existing one The new 
mine, perhaps twice a* rich a? the original, is 
believed to contain some 17 million carats. 




" A work of art," actress Elizabeth Taylor 
(above) called the 33.19-caratKrupp Dia- 
mond gracing her hand. The glory of her 
collection, the 69.42-carat Taylor-8urion 
lie* tucked away in a European vault and h 
or- the market for a reported four million 
dollars.. "Fancies'— the name given to col- 
ored diamonds— make a 51(50,000 neck- 
lace and S&5.000 brooch unique (facias 
page).? Sf.Ferstenbtru ili- t iH of Antwerp 
dealers, designed them. 



De Beers'3 Consolidated Diamond Mines 
(CDMi in South-West Africa, the original 
source of Oppenheimer's power, remains 
the "bip daddy" °f diamond mining) produc- 
ing 13 percent of the world's gem diamonds. 
CDM also produces almost a quarter of De 
Bee rs's annual worldwide profits of S00 mil- 
lion dollars on sales of 2.5 billion. 

With Souih-West Africans- backed by 
the United Nations — pushing for indepen- 
dence from South Africa a* the new country 
of Namibia, De Beers recognized the need 
for cooperation with a future, possibly so- 
cialist or Communist government. Conse- 
quently. De Beers in 1977 moved its CDM 
headquarters from KJmberley to Wind- 
hoek., the capital of Namibia. 

CDM is not actually a mine or mines hut 
an area, sixty miles of barren, misty beach 
just south of Africa's Skeleton Coast, so 
called for the shipwrecks that have dotted it 
for centuries. 

Cemstones Survived Nature's Violence 

As I drove with De Beers official Derek 
Eriekson past barbed-wire security fenees 
onto the sand-dune diamond concession 
area* he told me: "We produce about seven 
thousand carats daily, or two million carats 
annually. But what makes CDM so profit- 
able is that, unlike any other mine in the 
world, &5 percent of our stones are gems. 

"What happened to the industrial dia- 
monds that must have been formed with our 
gems? We think that structurally weaker in- 
dustrials just didn't survive the thrashing 
about in rivers and on the beach when they 
washed here from inland. A test matched six 
Kcms in a tank against six industrials, beach 

gravel, 265 pounds of steel balls, and water. 
After seven hours of tumbling, the indus- 
trials were gone, hut after 950 hours, the 
Hems had lost only one- hundredth of one 
percent of their weight." 

CDM mining is basically an earth- 
moving operation- As much as 85 feet of 
sand overburden is removed to expose the 
gravel that bears diamonds. The latest i-erh- 
nique is "'paddock" mining, where dams are 
built 300 yards into the ocean, water and 
Sand pumped out, and diamonds mined at 
fifty feet below sea level. 

Machines can only do so much. The final 
retrieval is done by men, black men, who 
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sign on for six* nine, or twelve months And 
live inside the fence until tbeir contracts 
empire. Since they receive room, food, and 
recreational facilities free, ihey can take 
home most of their salary, which starts at 
51 70 a month. When the machines hit bed- 
rock, it 15 time for the work crews. 

J -ai with one 2 4- man crew to watch the 
activity A burly fellow in a beret, with a 
quick grin, sat down beside me. He had a 
leather pouch slung over one shoulder. "I'm 
called Headman." he siid as his men started 
work. "If they find any diamonds, or 'pick- 
ups/ I pot them in this pouch." 

The men fanned out over the expend 
rock of the ocean bed. wield in* small shov- 

els and brooms to remove every particle 

f ro m ear h o f m HI Jon s o i ti n y c rac ks an d t re v - 
ices (page 3 >, l.ast year a single tidal pool 
une yard in diameter yielded 2.700 dia- 
monds weighing 3,000 carat*. 

As T crawled around the rock? hoping to 
locate a sparkling treasure, a worker shout- 
ed out, and Headman and I ran to fee the 
find. 1 held the slightly rounded one-tar, it 
octahedron before Headman tucked it into 
his pouch. "We used to have lots of pickups, 
when we got bonuses for the number of 
stones found." Headman said "Now we eel 
a bonu? for area covered, so no one take,* 
much time looking for diamonds." Under 
the new system, the gravel is simply swept 
up and later examined for gems in the plant. 

Tight Seruril) Is the Rule 

Alluvial fields are the only mines where 
workers come into direct contact with dia- 
monds; in underground pipes employees 
mine kimberlite for years without seeing a 
single stone. I asked CDM's security super- 
intendent, John Danckert T to show me the 
precautions against theft. We entered the 
exit building just as a worker would after 
completing his months-long contract. 
Soothing music, chosen for psychological ef- 
fect, plays $j ah belongings are subjected to 
powerful X-ray scan. 

After inserting a computer-coded identifi- 
cation card, the worker goes through an 
open duor and finds himself inside a U- 
5haped corridor, surrounded by one-way 
glass-- As a readout of his work history 
flashes on TV monitors, security men keep 
him under constant surveillance to see 




Symbol of sovereignty, Iran's Pahl&vi 
Crown of State tright) blazes with the radi- 
ance of 3. 3ttU diamonds- including the pale 
yellow tiOcarat gem in t he su nborst Worn 
by Mohammad Re*a PahJitvi ,it Iih enm- 
nation as Shah of Iran in 1967 obovtv, the 
crown matches in beauty the diamond- 
Mudded scepter, sword, and Nadif 
Throne Dbplaycd in the Cent ml Hank of 
Iran inTchran t lhecrown jewels help hock 
l he nations currency 
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I clIiii<iI«u<> Liiinniands 

services only a diamond 
can fulfill. A diamond- 
studded dentins drill, 
magnified 35 times (leftl. 
demonstrates it* clean. 

quick cuuine efficiency on 
un extracted human Looth. 

The D. Dmkker Com- 
pany of Amsterdam spe- 
cializes is exotic uses of 
industrial diamond* Sen- 
sitive to the minutest tem- 
perature change, a r h i p of 
diamond (below, far left* 
will be installed in a high- 
altitude telc^upc where it 
will transfer the heat radi- 
ated bya?tar to a recording 
device. Diamond"* ability 
to bear a *hnq>. finely 
honed edge rnnke> it ideal 
for delicate cataract wr- 
gcryv Tipped with a 1/^0- 
carat diamond, the scalpel 
tnear lower left) can slice 
fhmwch tissue without 
(raring it Another of the 
i r>si.d s attributes, unsur- 
passed heal conduction, 
make-- diamond an integral 
pari of a miniature trans- 
mitter* diode, here sitting 
on a fingertip slower 
ri&hti Ji is used to carry 
electronic signals relaying 
telephone conversation* 
and television signals. 
The dimpled tra> holds 
pinhead-Mzc, tcold-olated 
diamond cubes called heal 
sink*, which draw off tiic 
heat and prevent the trans- 
mitter from burning up. 
Beside* ability to toler- 
ate the extreme heat and 
cold of space, diamond, be- 
cause of it* transparency Lo 
infrared, is perfect materi- 
al foru window, mounted 
in a metal frame (upper 
right i and used in the lat- 
est Venus probe. 






whether he acts suspiciously or drops any- 
thing on the dark brown rug. IF no unusual 
act occurs, and if the computer does not se- 
lect him for a random search, an exit door 
opens and he is free to fco. If, however, an in- 
spection door Opens, either a hand .search or 
a full body fluoroscopic search is made. 

Until recently, diamond recover)* was 
done on vibrating grease tables; diamonds 
stick to irreaic while a slurry of water and 
grovel glides paM. At most of the De Beers 
plants crushed stone (including a few un- 
avoidably crushed diamonds) is now passed 
through a darkened chamber and X-rayed. 
Photo sensors detect a diamond's faint flu- 
orescence and trigger an air jet to eject it. 

Ax Kkirizee, on South Africa's northwest 
coasts 1 ?at with sorters in a room below the 

X-ray machines asdiamondsplunkerl down 
a tube into a wailing can. The gems and in- 
du-> trials wore then sorted out by hand. At 
OrapjL 1 joined six sorters and u security 
guard in a newer, theft-free system where 
workers never directly touch the diamonds. 
The sorter** idoves are permanently at- 
lached to a locked gla*s box. Diamonds and 
gravel come into the scaled top. and the dia- 
monds ;icc* then sorted out and dropped into 
collection boxes (pasc 

Diamond ttuiirf* Leml to l.'imlnn 

South African and South-West African 
diamond*, including those from the South 
African Government"* only mine, are sent 
secretly to Kimbcrtey for valuation When 
the government representative is satisfied 
die valuation is accurate tor taxes, the dia- 
mond? are grouped by color, quality, and 
>)iapt\ and the majority flown to London. 

At De Beer* l'ortrc>slike London head- 
quarters un Charterhouse Street, electronic 
surveillance device* monitor vaults, doors, 
halls, and offices. I was darzlcd as Lentered 
the large aorting room literally aglow with 
the brilliance of tens of thousand- of nm ut 
diamonds On a counter running the length 
of the building, keen-eyed workers faced 
north windows for the indirect, even-color 
light needed to sort piles of roughs. 

Eieht central tables were laden with 
-liarklint? i r..-ud*. "That is basically the 
world's five-week production ol jrem dia- 
monds between two and nine carats," Syn- 
dicate official Robin Walker explained. 
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Huw t»t matt .1 dinmund? Brihii 
pressure of a million pounds per 
square rneh to be;iroii graphiEr a? I he 
material is heated to J500* to J500 C F. 
The refill — H2-mm sYnlhcli** dia- 
monds embedded in o matrix (lower 
Ivf't), whose metal acts a cutalyit 
in the process, pioneered b> General 





Elenirk in 1454. Thi* pres* (upper 
left at .l De Beers plant at Shannon. 
Ireland, ha* been modified for the 
picLu restrict Uicmnkiirgof duuaond? 
b a closely gtutrded trade secret 

Natural industrials, called bort 
iiihnve). comprise more Chan JO per- 
cenl of all diamonds mined Sold in 
bulk, industrial* weigh in at a* low of- 
fifty cents a carat 1200 mg) for low- 
grade powder used m abrasives to 
$200 or mon.' a cam! ferdiamond em- 
ployed in cwUor «eehn*>|i>ny. G un- 
qualify synthetics, another General 
Electric first, take a week to produce 
under these conditions, making them 
more expensive than the naturals. 
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**Thereare l£Q,(X)Gearai$onihose layout ta- 
bles, worth About 70 million dollars When 
we have all the stones tascther for nest 
month 'sight.' or sale, including very small 
stone? and stones over 100 carats, they M ill 
bring 250 million." 

De Beers'* Central Selling Organization 
tCSO) buys from most of the world's mines,. 
At the London headquarters, the produc- 
tion of Zaire. Tanzania, the Soviet Union, 
Sie rrfl Leone, South Africa, and several uth- 
cr countries create? (he collection De Beers 
marked to the world 

Michael Grantham, a CSO sales man- 
ager, told me: "Naturally, prices continue 
to rise. Our costs increase , mine owners 
want more for their diamonds, and infla- 
tion persists, for stone? under 34.8 carats, 
we set the price, and it is not negotiable. 
Special stones, over 14.8 carats, are offered 
only to the usual buyers of our large stones; 
we set a price, but it is negotiable Not loo 
negotiable, since the big stones are becom- 
ing fewer and fewer. 

"AhuBc problem is weight loss," Michael 
said, "an average of SO percent in most 
stones in cutting for the best shape and in 
polishing facets. It's possible to produce a 
one-carat brilliant from an uncut 2-xa-2 'l r 
rar.it octahedron. Our t<J77priceforthebcst 
cotorksi 2'4-carat rough was a carat. 
By the time a rough is polished, the price can 
jump about six times/' What with panic 
buying, some perfect-color, flawless one- 
caraters are even selling as high as 520,000. 

Demand Outstrips SiappJ; 

Diamond sights are conducted in the pri- 
vacy of second-floor offices at the Charter- 
house Street headquarters There De Beers 
representative* meet the client* over coffee 
in a richly paneled room furnished with an- 
tiques. Two or three weeks earlier, the buy- 
er had to apply to Dc Beers with his list of 
requests, knowing full well that all the dia- 
monds requested would not he delivered 
Supply never quite meets demand in the 
tightly controlled De Beers market. 

I sat in one of the tiny rooms, cardboard 
boxes of diamonds spread before me. With 
them came a computerized list of the con- 
tents of the parceU by numbers, weights, 
colors, qualities, and prices. Hooked at indi- 
vidual diamond*, resting in white folded 
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papers, using a ten-power Juuj>e just as a cli- 
ent would and carefully checking the dia- 
mond f- against the price sheet Unless there 
is a dispute over classification of a =lone. the 
parcels are either accepted in their entirety 
for the Syndicate price or rejected Once a 
client accepts, he has one week to pay tn 
United States dollars, 

individual si phi* can range from twenty- 
five thousand dollars to the all-time high of 
sixty million, for an average of about a mil- 
1 ion dollars a parcel , at each of the ten sales 
a year. Of some 330 "sightholdeK," 64 are 
in the L\ S , 5s in India. 5 I in Israel, and 90 
in Belgium. The U. S. gets most of the big 
stones, and the difficult or speculative ones. 
Antwerp specializes in cutting the odd 
shapes. Since World W ar II brae! has made 
an industry of polishing melees, roughs un- 
der one carat And as many as 300,000 peo- 
ple in India polish the smallest goods, 
twenty to fifty stones to a carat 

V-S.S.R, Production Increases 

Soviet diamond production, chiefly in 
Siberia, has been phenomenal, hut all in- 
formation about diamond* is considered 
secret. We do know, however, that even 
though theU.S.S.R/s first pipe was discov- 
ered only in the lOSO's, Soviet production 
exceeds that of ail other countries except 
Zaire, the industrial -diamond giant. The 
L'.S.S.R mines about 20 percent of the 
worlds diamonds, or ten million carats an- 
nually, of which 25 to 30 percent are gems, 
many of the highest quality. In addition, the 
Soviets manufacture at least 15 million car- 
ats of synthetic diamond*. 

Until 1963 the Efc&S.R. openly marketed 
its gems through De Beers, but black Afri- 
can pressure to boycott South African busi- 
ness drovethe Soviets unriersrm^ They 
now export gems to a London-based com- 
pany r which then sells them to the Syndi- 
cate. Such sales netted the L'.S.S.R. hall a 
billion dollars in 1977. 

No success has been more dramatic than 
the rise of Israel diamond industry, a by- 
product of World War II Historically a 
Jewish business in Europe, diamond work- 
ing virtually stopped with Nazi occupation. 
Jews from the Low Countries who fled to 
Palestine brought their skills along and 
formed a new diamond industry. Now Israel 
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claimsthat it lead.-. the world in diamond fin- 
ishing and polishes half the world's cara- 
tnge, exporting more than one billion 
dollars 3 worth a year. Its diamond industry 
employs twtnt} thousand people, about 4 
percent of the national work force, and pro- 
ducts 40 percent of the country's export*. 

V !i. SchmUcr, the he-t-known dealer 
in Tel Aviv, echoed diamond dealer Hurry 
Winston: "We are in a boom. Diamonds are 
no longer for royally or rich people; the} are 
aKo for - ale »w omen and young couple* who 
< ai» afford jewelry cohUni: only five hundred 
or a thousand dollars," 

Before liic Nazi occupation. Antwerp 
shared with Amsterdam the reputation of 
diamond 1 ;tpital of Lhe world. Amsterdam 
never recovered and now probably support* 
only some two hundred diamond worker*. 
Antwerp, having lost many of its Jewish 
craft5mentoconcenlralioncamp5nr by emi- 
gration to Palestine or New York, has been 
struggling to rebuild. 

Today Antwerp, whose diamond work- 
crs enjoy a reputation for unsurpassed 
craftsmanship, has become known among 
certain busing interests as a diamond 
black-market center. Diamonds are small 
and valuable enough for on* ounce {143 



carats} to be worth more than a million dul- 
lar*. and su arc easy to exchange, no que*- 
tions asked But Torm-iimes a question is 
irresistible. One dealer told me of an African 
who arrived in his office in tattered clothes 
and produced an elaborate matched dia- 
mond necklace, earrings, and ring for sale. 
The dealer admired the wurlunans-hip and 
stone* and asked their origin "Family 
heirlooms." said the smiling young thief, 

Generally, if one has a diamond that 
needs selling quietly, or money tu invent 
without a sales slip, Antwerp is accommo* 
dating. In some financial circles large 
amount.- of money are accumulated, legiti- 
mate or otherwise* and an investment in 
flock* , real estate, or a bank account would 
mean record* and taxes. Large diamonds 
bought in Antwerp for cash with no sales rc- 
..L-ijit'- nfrVr im-i-tmenl opportunities usual- 
ly omitted from r he- textbook*. 

I ) I . :■ i v I i . . i 1 1 ■ i Tut i Tin 1 1 1." in 

P X- FersfcenherR, the genia] dean of Ant- 
werp's diamtwUnrrs. paid, ''Diamonds are 
the best place to put 'submarine money.' It 
probably accounts for a third of this city's 
sales. Buy a $2tiDjXM) fur. and in ten years 
you have a rap left. Puithat mton diamond, 



Sisiht a* well us sound will play 
off the tip of a diamond rtylu* whm 
RC\ fine^unes its SelvcutVbiQTi 
VideoDisc line. A techmnan 
irighti monitor? a copper nia* 
capable of pressing hurulrtds of 
thousand* jf diiks for playing 
throueh a television >H A dis-k 
with information compressed in 
grooves only ii 10.000 of an Inch 
wide holds iwu hours" play, Dia- 
mond is the only material thai can 
lie machined small. &harp, and 
jftrdnfl enough to tolerate the in- 
cessant abrasion and resulting 
pttlftOTCI that build up in trackiruz 
the groove*. 

Set on an ordinary phonograph 
record, on elliptical diamond en- 
larged 120 times (facing page! 
rules its peak^ami valley* Stylus- 
quality stones average 517 a carat 
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and in ten years you have a stum- worth 
several times as much. 1 " 

To »<!« what some of todays princes of 
business are buying in diamond*. I visited 

the cramped, double-locked, windowless 
.saving rooin above Harry Whmon\ New 

York store. There Morris Greenfield was 
hunched over a whirling flexible disk of 
phosphor bronze and copper "Conic. look." 
he beckoned. "This is really a special stone. n 

I could hardly believe ibb palm-^Lcr cry.s- 
tub 341.9 carats. Adding olive oil and dia- 
mond dust to thy dick. Mr. Greenfield 
continued his sawing ''Nothing will cut a 
diamond bul another diamond. This dust 
and fltimy djsk will cut through our inch- 
and-ihree-quarteMhick stone in six weeks " 

Two month* later I watched with Harry 
Winston as the I wo pieces took shape on the 
polishing wheel- k "Harr>' Oppenheimer 
called rnc when De Beer* recovered ihit dia- 
mond, " Winston recounted. "Knowing my 
reputation for dealing in Jam- diamond^ he 
Kiid. 'Harry, we found a stone with your 
name on it. * Til make two pear-shaped 
stone* from it. about five months* work." 

ttoTh diamonds ultimately were sold to 

anonymous buyers for several million dol- 
lars eac Iv The lamer became the S<».23-carat 



Washington Diamond, and its selling price 
still remain* a secret 

Bui Mr. Winston* last btp-Muiie ?alu — 
Ihe Star of Independence, La 1976 — brought 
the highest price paid for a diamond up to 
thai time. The 75 52-carat Star reportedly 
went for four million dollar* 

"You can *ee what's happening," he *aid. 
''Gem diamonds ojt soaring. In L974the re- 
tail price for a flawless one-carater was 
&9,{>uXJ. Now itfljj SI 9,000 or more, Perfect 
stone* of mare than five carats are selling for 
a carat and up, when you can get 
them. The big expensive diamonds are be- 
ing bouuht increasingly by people who 
believe these rare, perfect stones will appre- 
ciate faster than real estate or stocks. " 

but De Beer? official Richard Dickson 
pointed out "We never advertise diamonds 
as an investment, even though prices have 
continued lo rise since the 1 9J0*s. The aver- 
age consumer has to buy at retail and sell at 

wholesale or less. So there are few re;U 
bargains," 

Diamond Clubs Arbitrate Disputes 

To facilitate the movement of diamonds 
anion k buyer?, dealers, manufacturers, 
brokers, and jewelers, in diamond clubs. 
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Griwlinu i mj! rht- Inncips In an old. 
uneven road requires cutting corduroy- 
like ridge* A rip pulU ISO 12-lnch dia- 
mond blades uj*d id rehabilitate a much 
used highway ift Georgia- *An impossible 
job without <luunnnd*, M says Jem Fork- 
burst, je»b foreman for C W Hatchcj, 
Inc ^ijf California. 



or hnur*es, have been established in led 
i ountric* Two are located in New York's 
carnival-like diamond center. On Wen 47th 
Street, ijt'UV'ccn Fifth Avenue and Avenue 
of the Americas, it is a caudy place q( briuht 
lights, hawkers, and arrogant salespeople 
AI Lubin, executive director of the Diamond 
Dealers' Club, and i toured the niain floor, 
where dealers, many of them Orthodox Jews 
with long beards and black frock coats* ani- 
matedly examined envelope* of stones and 
agreed on prices 

AI explainer!: "One of any bourse's main 
functions is arbitration. Members with a 
dispute appear before two elected officials 
for conciliation. If conciliation failsio occur, 
a panel of throe arbitrators is formed . A final 
appeal, very rare* can be made to a panel of 
five member*. 

"If a man b suspended or expelled, blue 
notice?, with red stripe* are immediate K >cnt 
to all the other bourse.*; in the world, and that 
man has a hard time dealing in diamonds. 
Wc accomplish in a few weeks what a court 
would lake years to complete , and we don't 
tie up a man or hi? diamonds." 

Murders Kesulted in Detter Controls 

AI told me that security m the bourse had 
been greatly increased "Part of it i$ due to 
the unfortunate events in 1977 when two 
dealers were robbed and killed The dia- 
mond district of 4?th Street is now probably 
the moM protected block anywhere. Our 
club lta& forty hidden burtons, any one of 
which will bnn.e the police instantly Two 
uniformed policemen patrol the street- with 
another at each corner, Four plainclothes 
officers, including one woman, mingle with 
pedestrians at idl times, and all the buildings 
are now getting uniformed guards, TV in 
the lobbies and elevators, and electric locks 

on all the doors." 

Across die street, at New York's other 
bourse, an official of the Diamond Trade 
Association asked that his name not be used 
for fear of criminal attack- "After the mur- 
ders, TV reports made it look like everyone 
on 4-Tth Street walks around with a million 
dollar* in his coat, which i* absurd People 
do get robbed here, but few report it because 
they're afraid dealers Won't trust diamond? 
to anyone who's been robbed." 

F.ven though SO percent of diamond 
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transactions now occur in private offices, I 
was able to sec several in prngres? on the 
bourse floors. Concluding a diamond sale, a 
pair of dealers stood up, and with the tradi- 
tional Hebrew phrase maze! and brache 
(luck and blessing), a champed band, and 
deep trust. ih? diamonds changed owners 
w ith a promise to pay at a fixed future date. 

History That Sparkle* 

The fascination with diamonds extends 
far beyond the bourse and jewelry store. At 
Johannesburg V Witwatersrand University, 
professor of nuclear phv?k- Fricikl Sells-- 
chop is intrigued by diamonds' molecular 
structure. "'Diamonds provide us with a 
built-in history of the eart IV? upper mantle 
he said "Wheci they were formed, 70 million 
to V/ 4 billion years ago, ihey lorked inside 
their crj^talstmydinplets of the rjt her mate- 
rials that surrounded them As we discover 
what diamonds hold inside and in what 
amount*, we will know whui wa> in the 
earth's mantle then, and perhaps now. We 
havealread> identified more than fifty im- 
purities. Nitrogen appears in microscopic 
amount* and produces yellow tints. Boron 
turns some diamonds blue, such as the 
Smithsonian's Hop*! Diamond, and makes 
them elcctricaJ conductors." 

In industry* almost every product k (n 
Nome way touched by diamond*. la grind- 
ing, grooving, cutting, sharpening, etching* 
and polishing, tiieir unequaled hardness has 
thousand* of applications. The stonecut- 
ting. metaj. ceramic, |da». and concrete 
industry alone buy 90 percent of the indus- 
trial diamond* consumed 

Industrial diamonds today can be either 
naturals (called bortl. found in the mines as 
by-products of gem mining, or synthetics 
(page 106). More than 70 percent of all dia- 
monds found are industrials and are virtual- 
ly a De Beers monopoly. Some countries, 
$urh as Zaire and Ghana, produce almost all 
bort and few pems De Beers sends indus- 
trials to the airport tax-free /one at Shan- 
non. Ireland, where sorting and celling is 
combined with one of the Syndicate's three 
synthetic diamond plants. 

The general manager at the Shannon 
plant told me: "The world i? moving toward 
synthetics. Demand rises a* more countries 
industrialize, but the diamond mines cannot 




Diamond* or en t forever, at least not in 
rock-munching nit-rig bits. But they do 
last many time* longer than conventional 
steel roller hit*. Studded with 3 1? carat* of 
diamonds, this 8Y r inch bit mndc by Utah- 
b;i*td Chri#t«tsen Diamond Products, 
U.S.A. , spearheads a search for oil in 
•cuthern Louisiana 
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keep u 1 1 Since 1954 1 when the first synthet- 
ics were produced, free-world sale? have 
risen to forty million carats annually." 

Looking down a towering raft* of auto- 
matic Swedish presses, he explained synthe- 
sis. "Graphite, which is pure carbon, and a 
metal solvent are plated between tungsten- 
carbide pistons, subjected to a pressure of 
about a million pounds per square inr h, then 
heated to 2500°to3500°F [3 37Cf to 1WO C]. 
The graphite chances a* thousands of dia- 
mond crystals grow tu micron size [one mil- 
lionth of a meter! in a few minute? One- 
carat diamonds are possible but take a week 
under the*e conditions > which arc extremely 
difficult and expensive to hold.'* 

In the plant storage area. I saw plastic 
bucket* each Riled with about $400,000 
worth of pencil-tip-Mze yellow synthetic 
crystals. "The average cost of all industrials 
is about three dollars a carat," the manager 
said. "But phonograph-stylus diamonds sell 
for about 517 a carat. They are almost 
microscopic — three hundred to a carat." 

Hie Diamond as Thermometer 

Other practical uses of diamonds, both 
synthetic and natural, are astonishing, nasa 
uses a paper-thin diamond disk to help mea- 
sure the temperature of stars ipaire 104). 
When a telescope, flying in n jet above most 
oi the earth's armospherc, is focused on a 
star, the diamond sliver is placed in the light 
path. It tramfcrs th* infinitesimal heal 

increase Lu a detector, Ihn* measuring the 
star's temperature. 

Diamond is the best thermal conductor, 
and diamond thermometers ran instantly 
detect temperature changes as small as one- 
thousandth of a degree. Since some dia- 
mond*, are highly sensitive to radiation, a 
diamond dosimeter inserted directly into a 
human tumor can read the amount of radi- 
ation being delivered during therapy. 

Most diamond applications are not so 
dramatic as these, but they can be its viral 



At the Shrcvcport. Louisiana, airport I 
watched Joe Pacino of Pavement Special- 
ists, Inc., run a rig equipped with 48 
diamond-edged blades. He wa* grooving 
the runways to prevent dangerous hydro- 
planing and skids. And just a bit far- 
ther south in Louisiana. 1 saw oil and gas 
drillers sink, wells more than 20,000 teet 
through hard rock formations of sand and 
shale, axi almost impossible feat before the 
diamond bit * 

In Corning, New Yurk f at the Steuben 
Glass factory, I rubbernecked while an art- 
ist stippled fine crystal, creating an image by 
removing thousands of tiny chips or dob 
from fhc glass with a sharp diamond lip In 
Georgia, the carving was on a more monu- 
mental scale: Banks of huge diamond- 
Lipped saw< singly sliced uniform slabs of 
marble destined to face new buildings and 
mark graves in eemeteries. 

\ hVtter-thun*ever Friend 

And, filially, back home in Washington, 
D* C. . I joined a happy young couple choos- 
ing their first diamond , an engagement ring, 
now a universal symbol of love and commit- 
ment. For tno^t people, this will he the only 
gem diamond they will ever own. 

Today's newly-weds are continuing a ro- 
mance with diamonds that began MOO 
years ago. The same farcin at ion that ancient 
Inriiim rulers felt for the sparkling treasure* 
of their legendary Valley of Diamonds later 
captivated king* iind queens of England, 
France, and Russia. LoreTet Lee, (he blonde 
that ■'gentlemen prefer," touched a very hu- 
man chord when she whispered, "Diamonds 
are a girl's best friend." 

Now the world has new reasons to value 
Uii> amazing carbon substance, for industry 
would truly grind toa halt in its absence All 
in alt, thai is quite a contribution from one 
incredible crystal. Q 

■i?w"Nttluriilliiu ThcScarch^or^Oji.^by Bryan 
HiMlcMin, N'ATioYALljEOGaAraic, N'oveniber 19? ft 



Bedeviled by fate, the Hope Diamond isa*ttc!-bluc4S 52-carat stone, regarded by 
on* Admirer as "unearthly with millumsof sardonic winks "Hflrritn-iUonaclip- 
pin« — snipped by Us test private ouner . Evalyn WaUh McLcar — Lh.-ucail* fhc j*wel 
"fateful," in recognition of a jinx that associated it with a lony history of murder, mi- 
ride, and scandal The Hope now jains other great diamond* in the role of pleasure 
giver, displayed fox all lo enjoy by the Smithsonian Institution. 
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BISON KILL 
BY ICE AGE 
HUNTERS 

By DENNIS STANFORD. Ph.D. 

DCFtftlHEN'J OT *STm»KIHOOI .'tMllllvnVtH IMIJIL'IIO* 



TO THE SIVELLMG THCNDF.R of 
hooves* the hunt chief r limbed Iq a 
pereh atop She medicine, post. Clad in a 
buffalo-skin robe and headdress* he 
shook a staff adorned with feathers. Noted 
anton^his people for having the power to lure 
prey* tht shaman clung to the ritual post 
itmt had been planted betide a stream- 
ed drifted deep with mow, 

Shvutinx hunters drove the stampeding 
bison between crude fences of sticks and 
brush as women, children, and older men 
yelled and waved hides, ht a frenzied surge 
the. herd swept past the medicine post. 

Snow on the descending slope had been 
parked hard by the hunter*. Down this glis- 
tening ramp the animals slid helplessly to 
flounder and thrash about in the soft snow at 

the hat torn of the draw. 

A score of hunters swiftly attacked with 
spears and spear-throwers (pages iitf-J0) 
Soon the slaughter was done. With sharp 
atone blades the people stripped tongues and 
livers fiom several of the animah and satis- 
fied their urgent hunger Yearly a hundred 
bison had been slain — meat and hides 
enough lo feed and ciothe the Indians for 
several winter months. 

This scene from about 10,000 years ago — 
at the close of the Ice Age — rc-creaies a win- 
ter hunt of Paleo-Indians m wooded bottom- 
lands ot the Arikaree River in northeastern 
Colorado While I cannot assert ihat these 

wrioniA lldilMNic amt r . yi s . -.4 
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Imprisoned in a bed of bancs, a broken 
ip^arpdnl > above i bes where- it fell ihr«i- 
sands of year* ago. Discovered by Colorado 
rancher Bob Jones itop), here with Mrs. 
Jone* and the author, right, til*) bore? came 
from same three hundred animals , pmltably 
kiilwi in a single wintrr 
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events occurred exactly a* described, exca- 
vations I conducted over three summer* 
have* produced evidence strongly .support- 
ing such a hypothetical reconstruction. 

Curious Furmrr Makes Discover)' 

1 became involved in these prehistoric 
happening as a direct result of a farmer's 
Alertness and curiosity. 

The summer wind bleve hot a* Robert B 
Jones, Jr., leveled off a ridge on his ranch 
near VVray, Colorado His scraper blade 
turned up some large bone*, bul he paid 
them little heed. 

That afternoon a vioknt thunderstorm 
struck and quickly passed Am Bob headed 
back toward his pickup truck, rays from l he 
dei lining sun reflected on hunt* washed 
clean by tite rain. But something else 
gleamed — the sharp tip of a stone spetir- 
point Bob found another and yet another 
spearpuitit. The bone*, he guessed with 
mounting excitement, were no! those of 
cows at all , hut the remains of buffalo killed 
lame, long ago Just how old were those 
bone? and -pearpoints? 

Bob tailed in Jack lifter, a local anthro- 
pologist, who conducted preliminary exca- 
vations and confirmed that the remains 
were indeed ancient and possibly of great 
significance. Miller then phoned me at the 
Smithsonian Institution. 

"There are bones all over the place 1 "' he 
exclaimed "And Hell Gap spearpoints. 
too." Miller referred to wc&]H>n points of a 
type thai were first found at Hell Gap, Wyo- 
ming. The Jones-Miller location is one of 
only five sites where these (Ji_- ti active weap- 
on points have r>een found The little-known 
people who made them hunted buffalo at 
least a thin! larger than modern bison. 

I promptly visited Bob Jones's ranch and 
was staggered to find thousands oi buffalo 
bones exposed. With support from the 
National tuHigraphic Society, I undertook 
excavations that would eventually yield 
a remarkable record of North American 
prehistory. 

In June 1073, when our crew arrived, a 
surprise awaited: Boh had sei up a camp for 
u* — two trailers, electricity, and a pump- 
equipped well. 

Radiocarbondatingoftlu-and other Hell 
Gap site? indicated that the slaughter look 
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An mtri&uing puzzle of 41,000 pjffce*, when wived, rrv-ralcd nit onlrrU i hsirihuiH *si 
of bom-* ?uBEc? Uncth;u ibeband of Stone Age hunters was wrllo relinked and perhaps 
!utdopcrat^ft5abiitchcringa>5embly lint Rial weapons cajae from widely >£atirred 
deposit*, indicating thnl diverse groups ma> hare banded together to bunt big game. 

Bison Kili B\ Jcc A u< Hunitr* 1 1 7 





place about 10.000 years ago. But how were 
all the animals killed 3 I conjured vision* of 
them being driven over cliffs or cornered in 
: :ir.vH.n> But no such terrain existed here. 
Why were these bones found, in fact, on a 
ridge rather than in a draw? Had the land- 
scape changed drastically In the prist ten 
millennia? 

River Probably Flowed Nvar Silt 

Geologist John Albanesc told me that in 
those times "the Arikare* probably flowed 
much closer to the site Chan it riots now " 
Must important was John's discovery' that 
the bone bed tay in what had been a shallow 
tributary draw, now filled with sediment 
and transformedintoaridge by the lowering 
of the valley floor. 

We had expected to find Ice Age bison 
with lone, straight horns, but pcrplexingly 
the horns we found were shorter and more 
curved. Examining the skull* and jaw- 
bones, we saw thai i1h> came from 
females and young animal*. Our cache rep- 
resented the remains of a nursery herd, 
which, among modern bison* forms when 
the bulls go off on their own in the fall 

Charles Reher, a University of Wyoming 
bison authority, verified thai the kill had 
occurred in winter by examining the tooth 
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wear and tooth eruption of the young ani- 
mals. But he also discovered that they had 
not a.11 been kilted at the same time. Some 
were butchered in early winter, others prob- 
ably durtn& midwinter, and other* even 
toward spring. 

We found more than three hundred stone 
and bone artifacts scattered among the 
bone*, including scores of flint spearpoints. 
Vet we uncovered few flint knives or chop- 
pers, implements that normally would have 
been used for cutting up the animals. 

Inspection of the spearpoints revealed 
that many were chipped along one sideof the 
blade — the type of damage that would result 
from uMniz the blade a* a knife. One blade 
was found together with the flakes trimmed 
from its edge as it was resharpened — strong 
evidence that it was used to skin the a nim als 
and cut the meat. 

The flint- varied in color and texture. 
Larry Banks, an expert uti flint identifica- 
tion, determined that the pieces came from 
deposit* in Kansas, Nebraska, Texas, and 
Wyoming, as well as Colorado. 

Did these ancient hunters visit those 
areas., or did they simply trade stone with 
neighboring bands? Or did groups of hunt- 
ers from different regions assemble for win- 
ter hunts? Only more research will tell, 

Nutfamrt iiragraphic. January /|W 
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Whiplash Jure* adds lethal efficiency to 
spears thrown with an atlatl, a device aflen 
used by prehistoric hunters. Holding a 
grooved all all in his left hand (righti, the 
author fits the spear's flint-tipped fore-shaft 
into the *ix-fooi-lone main shaft before 
loading the butt into the 
(TToovr To throw, he 
swings il buck and then 
forward over his head, 
-nappfniB hi* wrist At the 
moment of release like 

a baseball phriwr. as 
shown in thte nighttime 
multiple exposure ilefb. 
Accuracy and throwing 
power were skilb that 
spelled life for the 
winter-driven hunters 

Of the Ice Ajte. 





The bones taught us. more and more. The 
toss piles were largely differentiated: leg 
bones, in one pile, ribs in another, and so 
forth. Butchering had been well organized. 
It suggested production -line methods iuid a 
complex social organization, with authority 
centered in a hunt lead* r. 

Evidence HcenHt Canadian Hunts 

I began reading accounts of other buffalo 
hunts, described by early frontiersmen. 
Creednd Assinlhoin Indians on the Canadi- 
an plains hunted in winter on foot. They 
built pounds, or traps, into which buffalo 
were driven. Often the entrance was a ramp 
of packed snow covered with water to make 
it *lick. Once the animals entered, they 
could not climb out . In many ease* the CTree 
and Aib inibt»in left a tree in the renter of the 
trap, or erected a post Around ii they placed 
offerings for a suctc ??ful kill The hunt chief 
would don buffalo rob* and headdress and 
climb the po$t. . . . More and more, the clue- 
from our Colorado kills su jested scenes 
similar to these Canadian hunts. 

On a muggy July day in I97S fortune 
handed us crucial evidence. With hi> dental 
pick Jim Rancter, a University of New 
Mexico student, struck a stone object. 
*Tvc found the world's largest Hell Gap 



point/' he wryly exclaimed. He had found 
a complete projectile point, but less than 
ftn inch long. Normally they average more 
than three inches. Was it a child's toy? 

A few days later George Washington Uni- 
versity student Ron! Freeman unearthed a 
hunt* with a hole drilled through its long 
axis, and another intersecting it from the 
side . A fl ute or w h i stl e ? R o n i al so discovered 
bone concentration* from a butchered dog 
or wolf. Why were they here? 

Then came the real surprise: Clearing 
away the last bones, Jim noted a large round 
soil discoloration. A trench cut through the 
side of the spot revealed, unequivocally, the 
earth cast of a large po*l from the time of the 
bison kill. Had il been a medicine post? And 
were the tiny point, whistle, and butchered 
remains ritual offerings? 

By summer's end we had recorded the re- 
main* of more than three hundred buffalo, 
all probably killed during a single winter, 
doubdessone or heavy snowfall. Apparent- 
ly the hunters had conducted three daugh- 
ters, avcraginga hundred animals a kill. 

Had we really found proof of a medicine 
post and a ritual that existed 10,000 year* 
ago? Probably we shall never know, but the 
evidence makes this conclusion tempting 
an J. in my view, likely, * • • 



Bison Kill By Ice Aur tf timer* 





IJIJ 




Carving up a"mammoth" 
Stone Age style 



HEN A BLOOD CLOT felted a 2 J-yenr-old 
elephant named Ginsberg in a Boston 200 
last ivintcr. Dr. Dennis Stanford, author of the 
preceding article, took qukk action At hi- urg- 
ing the Smithsonian Institution acquired the 
Two-ton cart&55. Soon tt reposed in the snow at 
the National Zoological Park's Conservation 
and Research Center near Front Royal, Virgin- 
ia, awaiting the spring ihnw. 
Why Dr. Stanford 1 * interest in Ginsberg? 
"While we were dieting in the Colorado 
bison-hone bed," he explains, tfc the remains nf 
Ice Age mamnioih>xvcre accidentally unearthed 
at two nearby form*. Many bone fragments ap- 
peared to bear marks of butchering. One site 
produced an especially exciting find — a mam- 
moth rib sharpened to a point. Could this be an 
ancient hunter ? tool? 

"If 50, we had a significant discovery indeed. 
Geologic datinp indicated an age of perhaps 
J 5 ,000 to i;,Q00ye&r5. Thisputthefindial least 

3, OOOyuara earlier than man's presence had been 
established on The Great Plains " 

But did the bones really bear the chop mark.*; 
of butchering? Enter Ginsberg. Her ample body 
provided an ideal "mammoth" for recnacting u 
way of life that vanished when mammoth* died 
out some 11,000 years ago, As winter waned. 
D r . S tanf o rd read ied h i > St o ne A ge u n j ! kit' ston u 
knives made by modern tlinl knappcrs and a 
spear to test on Ginsberg's inch-thick hide. 

On a chill March morn the reenaxtmem be- 
gan. Wielding flint knives, scientists sawed easi- 
ly through the thick hide, They exposed a mighty 
foreleg bone und fractured it with a rock. Chip- 
ping by a bone fcnappcr wrought an implement 
almost identical to one found in the Yukon* 
made perhaps 30,000 years ago A bone tip fash- 
ioned for the spear easily pierced Ginsberg, 
proving thst even without 5tone r Stone Ag* 
hunter? could pull down the greatest or animals. 

Thus Ginsberg parted the curtain* for a new 
glimpse of earliest man in the Americas. Q 




Iii an Ice Ai;e reeunctment the 
auihur saw* into a dead elephant 
wilha flint. knife ilnpj A sauce mea- 
£UresthedisJaneetheknjferrujvet A 
Cool made from one of tht" elephant's 
bone? resembles a mammoth-bone 
tool struck in the Yukon perhaps 
30,000 years aco <abovet. 
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CHE OLD ONES of Sri Lanka, the 
Resplendent Land, look it for 
granted thai paradise lay close 
by. Listen. they would say, you 
can hear the sound of the waters falling from 
its fountain 

In weeks of wandering this tropical is- 
land* enchanting horizons, sunn- time? I al- 
most believed them. Like Marco Polo, like 
more and mar? visitors in this day. I delight- 
ed in an Eden ringed by gulden beaches and 
crowned with misted mountains - 

Pear-shaped Sri Lanka, about the size of 
We^i Virginia, rests in the Indian Ocean a 
handful t>f dcHri'i > n. -ri ii of the Equator. It 
was long known as Ceylon. Just beyond 
sight to the northwest, across a narrow 
strait, lies India, its nearest neighbor (map, 
page 126). On the south, al Dondra Head, 
you contemplate a watery emptiness that 
rolls away thou>andsot miles, to Antarctica. 

Time can seem suspended in a land tike 
this. Once I stood among silent worshiper? 
in an ancient Buddhist temple, watching as 
they strewed blossom*. For more lhan 2,200 
years the teachings of the gentle Buddha 
have molded these people.* My escort, a 
bronee-skinued philosopher in a sarong, 
frc^e ihe moment in words: "Life is like the 
flowers," he whimpered. "They are born 
fresh. In one day they die." 

But a Westerner sees, when the Resplen- 
dent LandV magical moments fade, that Sri 
Lankan* are driven by the urgent need to 
improve their lot. The economy is based on 
three main exports— -tea, rubber, and coco- 
nuts, all at times unstable Before my visit, 
voters had swept out a regime described by 
most observers as nepotism-ridden and cor- 
rupt Willi the economy in deep trouble, the 
new government received an overwhelming 
mandate to turn Sri Lanka around. 

*Sw M C*ylun.thr Respondent band, "by Donna IC 
amliiilbrri M Irrtisvrnor. GcroiSAPHU", April 1466 



Towering Buddha, cur tram a granite 
monolith. recmei offering* frum monksat 
Avukana deft). Teachings r>f the Indian 
sage shape the lives of the Sinhalese major- 
ity in ihe island Republu of Sri Lanka, 
formerly Ceylon. Doories-s BuddhlH rvli- 
q u arics. ^omc as b i gh as E gy pt *s p> ra rnid? 
< right i, draw pilgrims to Amiradhapuni, 
junglc-ctoakcJ capital of antiquity 
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Lush IcKiicy .ifflir Hriteh 

taste for lea, plantations 
prei5per in the mubt bill 
country. Venturesome Brit 
oris created the estate* from 
peasant hold ings and j ungle 
150 year* ago, fir*! plum- 
ing coffee tree* but after a 
blight switching 10 tea. 
Tbey also brought m labor- 
ers. Tamll-spcAkinir Hin- 
dis from southern India* 

Since Independence in 
1943, Sri Lanka has count- 
ed on tea . a milium pounds a 
day, as iS» top money earn- 
er. But in the past decade 
n?ir.K import cost* have out- 
par it] i-a |K»rt5. and the stan- 
dard of Uvinp— once the 
envy of Asia — has dropped. 
Elccurd leaders recently nu- 
ttnnaltxeii tea. rubber, and 
coconut plantation* and 
limited individual holding 
to 5u acres; 

The status of j.jj million 
Indian Tamil* has been 
settled India will accept 
more than 600,000; the real 
will be granted Sri Lankan 
citiienship. The t.6 mil- 
lion Ceylon Tamil* already 
male*? up the nations, larger 
minority. These citterns 
descend From settlers and 
invader* who arrived cen- 
turies ago 4 nd live main ly i n 
the no n hand cast. 
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Arab mariners knew this 
teardrop off India as Serptldip; 
an ISth-centtny English author 
equated it to "urjesptx ted delights" 
and coined the word "serendipity." 
la Hindu epic it was Sri Lanka — 
Resplendent Land — a name 
the republic wtopicd in l<)72, 

AHEAj 2S JM *q ml 105.6 10 kznh 
KMRTLATIO.Vi l4.tXJ0.W0. COVTi 

DtajDcwLic Socially Republic, ethnic 
f.ROiTS; Symbotized in the finf by 
the Jt'Kcndin iUm forebear of the 
Sinhalese (72 percent! , the ioffron of the 
Tamil* <20 percent), and \ht #reen of 
the Muslims (? percenu economy: 
Agrtcultoie predominates MAJOR 

cities: Colombo, capital (607 ,000); 
Jnffnaft 17,000). Kan^ 1 101,000). 



Polonnary^ 



Rub™ 
7wt 



itticatea 



Mata-e 



COLOMBO 

WaLi^a*y Kottc ^ 

V.-- •Har.v-elia 

•Moratuwa 



vKandy 



Kegalla 



Nuwara ,bje ■ 

r 7*360 ft 



2.324-n -\ 



Bada 1 



'Panadura kRatnaoura 

V ^^^0^^ 

■Kalutara p e |mAdullftB 



Bcruwala 



Ambalangodat 



tfeMrvorr I 



M&tara 



tank. . ..reservoir 

t 



1 



SO 




— HT< 
Hambai 



50 




ban Lota 



todim 
Orcj' 



SR1 LAJ">KA 



The political problem i> compounded by 
the animosity between the majority Sinha- 
lese, Buddhists whose origins lay in north- 
ern India, and elements among the minority 
Tamils. Hindus from southern India. The 
Social problem is stark- — not enough jobs, 

not enough food. 

Unablc to ffrow sufficient rice, the staple 
diet, and lacking other items such as wheat 
and sugar, Sri Lankn was importing as 
much as half the food needed for its 24 mil- 
lion people. Still, many did nol get enough, 

Thi> became poignantly clear on my first 
day in Colombo, the capital, as an enthusi- 
astic tourism official showed mt about The 
entire country, with its scenic glories, an* 
dent buried cities, and low prices, is a rare 
touristic bargain. The capital itself, a port 
city with a few modern buildings looming 
over narrow* congested streets, isa tumult i i - 
ous relic of colonial days (following page&j. 
In a crowded btuaar, my «uide waved off 
some shoe^hine boy*. His fare lengthened 
There we re . he told me, an estimated 50,000 
undernourished children in Colombo. 

"Inyour country," he continued, "a child 
ask*, 'Mather, what are we having for din- 
ner?* In my country, (he child may say, 
'Mother, are wc having dinner? 9 

"One of these days 1 '— he brightened — 
"maybe we can ask the question as you do in 

the United States. 

Ambitious Schemes to Prime the Pump 

Parliament was in session nearby. In only 
a few month*, the new government of Prime 
Minister Juniui Richard Jayewardene had 
instituted major reform*. Import controb 
had been lifted. Thenation'smnnetary unit, 
the rupee, had been freed of supports to seek 
its own level And millions of people — those 
with incomes over 300 rupees monthly 
($19. 35 had been removed from a weekly 
ration of subsidized rice. Still, about half the 
population remained on the ration. 

At Parliament, in a room reverberating 
with MPs taking: a lea break, I talked with 
Prime Minister Jayewardene, who in a con- 
stitutional reorganisation has since become 
the nation's first presidenL to have full ex- 
ecutive powers. He offered me tea and 
cake*, and we raised our voices to cope with 
the din English — a legacy of British rule — 
i» widely spoken in Sri Lanka. 



A slim, vigorous man tn his early 70's 7 
long a political tender, Mr. Jayewardene 
briskly outlined his plans to deal with 
unemployment. 

"Wc are beginning high-development 
programs," he said. "We will reconstruct 
Colombo, for one. But we will go beyond, 
creating a greater Colombo, with new sub- 
urbs, lakes, parks, a ring road. We also are 
establishing free-trade zones to attract for- 
eign investment." 

He nodded confidently. "Our biggest 
project is the Mahaweli scheme — dams and 
irrigation. It was supposed to take thirty 




labaweli Kiver project: White 
monsoon rains water the 
fertile southwest, the north 
4ml cast suffer anility Now 
a top-priority irrigation 
development <>hnwn in 
*• redl on the nation V 
major river will 
ultimately water 
900.000 acres. The 
r island's power 

capacity will 
almost triple 



years. We've speeded it up. In only five 
years or so well build at least five dams on 
our largest river — and more later Eventu- 
ally a million new jobs will be provided. 
Great acreage* will be opened to farming." 

This ancient island has known many 
names. The Portuguese, who arrived in 
1505, brought Western influence and the 
name Ceilao. in 1658 the Dutch raised their 
flag over what they called Ccflon. Under the 
British, starting in 1796, it was Ceylon. An 
independent nation in the British Common- 
wealth since 1948, it proclaimed itself the 
Republic of Sri Lanka in 1972. 

Long before the day of colonial power*, 
the ancient Greeks and Romans had their 
own lovely nomenclature — Taprobane. To 
the Chinese. Sri Lanka wa- k rum n a> the Is- 
land of Gems. King Solomon had dis- 
patched emissaries, so I had read, to fabled 
Katnapura — City of Gems; — for precious 
stones to woo the Queen of Sheba, I drove 
into the city ope morning to be greeted by a 
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" Ybitor? Welcome" Men of the Ratnupura 
Lions Club. Solomon's agent* might puzzie 
over that. I thought* but not over the peo- 
ple involved with gems Their work has 
changed little since Biblical times. 

Today's miners still dig pita and scoop 
gem gravel by hand (page 135). Many cut- 
ters and polisher* use primitive tools and 
methods Dealer* like Bhadra Marapana. a 
leading Rainapura gemologist and art de- 
signer, make available the splendid result. I 
doubt that the Queen of Shebaever acquired 
a sapphire as fascinating as the stone the 
ebullient Mr. Marapana unveiled for me. 

When 1 stopped by, he was wearing a 
heavy gold necklace of his own design, it* 
pendant a woven pold basket nf rubies. 




Expectation* rise, opportunities lac for 
student* at Sri Lanka's imiversine?. Half 
the population is under 20, and many 
youths seek hiehcr education, which is 
free, But a dcany; H no job guarantee , even 
in Colombo iriRhh, now attempting -m 
economic comebark lu fine harbor seeks 
to regain b*t prominence as a major pent. 

m 



sapphires, and acJowinpcatVeye. Man and 
bauble bounded to and from the office safe 
as he set out a treasure trove on hi? desk. 

"Seventeen carat*." the gemologist said, 
fingering a blue sapphire bigger than a 
wren s ex*- 'It's worth SJ5.CXKT— a ilitfht 
shrug. "Chicken feed in the gem world" 
Mr. Marapana casually nudged it alongside 

other sapphires — not only blue ones T but 
also pink, orange, yellow, white. 

••Now look!'" he commanded, excitement 
lifting his voice. "You are one of the few to 
see a sapphire of thk color. We have discov- 
ered a small number just recently. Most are 
flawed. " With a flourish he opened a box. 

On a nest of cotton reposed a large, wjfdy 
Rowing stone, as if a petrified globule of 




purest honey had come to rest there. A star, 
or asterism, graced It. "ItV not yellow/' he 
declared. u N f ot golden. Not brown, lit 
honey-colored. And it's perfect. It liai no 
price. I don't feci like selling iL H 

Dealer in Jew els Seek* A Crtuter Gem 

In Sri Lanka the gem trade follows a 
straightforward procedure. The miner sells 
la a dealer in rough stones, who sells to the 
cutter-polisher, who sells to the wholesaler- 
retailer. The latter, like Mr. Marapana. also 
design* settings and may find market* for 
his jewel* in many part? of the world. 

In the instance of the honey-colored sap- 
phire however, my host had gone a step be- 
yond. IL'had Lciuitie the collector, a role at 



which he excelled He had begun collecting 
gern-v two decade.* earlier. Xow 43 f he val- 
ued the result in the millions. 

"I don't do mining," Mr. Marapana tolri 
mc, 'because it's too much of a parable. I 
don't even like to sell My wife and son do 
the selling. Aa a designer, I am an artist." 

Then the artist turned philosopher. 
What is money? Many people have money, 
but they are unhappy. They always want 
more. The most precious jewel you can have 
1a wisdom. n 

I left on that note and headed forthc mud- 
dy gem pits that puncture the paddies be- 
yond Ratnapura. The first miner I met may 
have been a bit short on wisdom, beine only 
21 He had no money at all. 





The tropics arc bountiful but cannot 
feed a growing population. Extra fowl i> 
imported — and puld for in part with loaru 
from abroad- A porter in a CiiluM.hu nmr- 
Iw1 (above) totes bananas, a daily suvple 
for m;ini , Likewise the cocnmil, the fruit 
and its tree yield meal, milk. oil. and 
thatch. Huaks are walrr-wftencd to smelly 
pulp I Facing page* and woven into rope. 



He and hi* unsalaried teammate* were 
prospecting share and share alike. No ecm- 
stones had turned up as yet in this new pit. a 
timbered hole about fifteen feet square and 
forty-five feet deep with several stygmn tun- 
nels analing from it 

Life was Kulasinghe Buddararicbchi's 
most precious jewel, and he showed it off 
with style. Lithe and muscular, he came up 
out of the pit wearing* loincloth and a jaun- 
ty erin. Willi one hand he popped a chew of 
betel into his mouth; with the other he 
picked a leech from his leu. 

He had been aminerftveyears. he said. In 
a land of so many holidays that most people 
work little more than half the year, he toiled 
seven days a week From 7 a. en. to late after* 
noon be bent his back in slimy tunnels, 
shoveling cem gravel into wicker basket* 
and cranking them to the surface. There 
other men would sift the gravel for gem- 
stones by roiling the baskets in a pond. 

"1 don't ail tired." fit; said in unsdfeon- 
srious pride. 'Tm used to it. In a week you 
may find something- Or> four . ■ . five 
six months go by and yau still have noth- 
ing, '* lie flashed teeth stained red by his be- 
tel chew. There would always be pits to dig 
and precious stones to seek, 

Indiii a Migratory Springboard 

The young miner was a Sinhalese, as are 
seven out of tenSriLankans. Easygoinsand 
friendly, quick to smile, the ten mill inn Sin- 
halese claim descent from Aryan invaders 
from north India who arrived in the sixth or 
fifth century before Christ. They arc mostly 
Buddhists, and theirs is the official language 
of the republic. 

The nearly three million Tamils, who 
comprise the largest minority group with 
some 20 percent of the population r cling to 
their awn tongue. More than half are Ceylon 
Tamils, whose Dravsdian forebears came 
many centuries ago from the south of India. 
The remainder are Indian Tamils, people 
who since the l830 T s have migrated from 
southern India to labor on coffee, tea, and 
rubber plantations. Many are not citizens, 
and thousands are being repatriated. 

The hardworking and dour Tamils have 
been called the Scots of Sri Lanka; most 
practice Hinduism. The Ceylon Tamils live 
mainly hi the north and east. LonK-standine 
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animosity exists between them anil the Sin- 
halese, exacerbated by language problems. 

In 1 Q77 violence erupted anew. Mobs 
looted Tamil shops and home* and threw 
firebomb* .More than a hundred people 
were killed Tbuuiaiids fled north, to the 
predominantly Tamil district of Jaffna. 

A Fractious Hoar! Toward Peace 

In Parliament 17 of 20 Tamil members 
cried for secession I called one morning on 
their leader, Appapillai Amirthaliniiain, a 
lawyer and an MP more than twenty years. 

He was polite, and blunt Hciaid/Tam- 
ib axe discriminated against In jobs and 
education and by the coratittttian. wbkh 
deprives us of fundamental right*. The 
Sinhalese have colonized us. We want our 
own autonomous state. If we fail to Workout 
a peaceful solution here* our youth may re- 
sort to other methods. 1 * 

A new constitution recently promulgated 
may help brhitf that peaceful solution. While 
Stnhala will remain the country's official 
language, both Hand Tamil will become na- 
tional lanKuatfes, In area* where Tamils pre- 
dominate, their tongue — already used In the 
courts — Jitso will be the language of public 
administration. 

Sri Lanka's other minorities include the 
Burghers, Christian descendants of Euro- 
pean cotonisLs; a million or so Muslims; and 
Eurasians, Malays, and a scattering of Ved- 
das, the island Pearliest known inhabitants. 

In this multiracial society of rising expec- 
tations. 1 found slanting incongruities. 
Thirty vt-ari of universal education have 
produced a literacy rate of 36 percent, 
among the best in Asia. Still, a fifth ot the 



Trio of mutual cooperation search each 
other b \onn hair for nits, a sanitary preeau- 
tionturnpii intoacongenial paMhno. Coco- 
nut fiber rules the bullock cart, traditiurul 
vehicle of the coiintryBkte To aid poor 
rural areas — staging ground of a bloody 
Insurrecilcn by dissatisfied Si nhal i ffC 
youth in 197 i— the government has >ct up 
job banks, redistributed ltnd* tuiilspeeded 
resettlement from tbe crowded southwest 
ta &p&r*ely populated regions to the north 
There the Mahaweli irrigation project i? 
hcJ;jLni! to boost the biannual rice crop; last 
year"* harvest set a record. 
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workforce lack jobs. And life expectancy is 
68 years, one of the highest of the world'* 
developing nations, in a country' where mal- 
nutrition is prevalent 

Though the glamorous discoveries of Sri 
Lanka's gem miners have brought lasting 
fame, farmers arc the country's backbone 
The economy has always been heavily a$rri- 
cultural Winter never comes here, only 
monsoon rains Where they get enough 
moisture, rice fields grow one crop after an- 
other. Unfortunately, rains are unreliable. 
For more than two i ho u sand years, many 
farmers have fallen back on irrigation. 




Though tea and rubber are economic 
mainstays, Lhe coconut palm is vjtal to the 

daily existence of many rural Sri Lankans. 
who make up 78 percent of the population. 

For RtStS, Hoasts, ftfld T"d<l> '|nn»f> 

My driver, a balding Burpher named 
Xowcll Bastions, proud of Sri Lanka'* re- 
?uurcefulne-S5. led me inlo several wayside 
huts to demonstrate this. The man of the 
house would point to the rafters and 
thatched roof, made from the coconut 
palm's mink and leaves. His wife would 
hold up a ladle; il and other utensils were 



fashioned from the shell of the coconut. 
Brushes and rope came from the husk'* fi- 
ber, medicine from the roots, 

"They eat the inside of the fruit," said 
No well in his excellent Enstiiih. "They cook 
with the oil, burn the oil in lamp? . make fires 
with the wood. From the *ap of the un- 
opened flower cluster come syrup, tugar, 
and toddy [an alcoholic drink J. M 

I don't doubt that there are other uses. I 
found my own. Whenever I was thirsty, we 
simply pulled over to a roadsid* store, in- 
variably a spindly open-fronted emporium 
displaying bunche.- of coconuts and bananas 










From mutlcly vuiUis urines incredi- 
ble beauty — "ruble* . . . sapphires, to- 
pazes, amethysts pameU." So Marco 
Polo observed during a visit in 1292. 
and so it is today. Near Ratnapura. 
Kern-bearing gravels, excavated from 
i are panned like gold fright). De- 
fendant* id Muslim gem traders cut 
and palish the Hone*. Buyers with well- 
trained eyes seek out flaws iloftl. Big 
profits sp to dealer-coHoctor* such as 
D. H. WijayaRunnraine, who fur- 
nished his home <nboviM with imports 
out of reach of the ordinary citizen Set 
Lanka exploits other mineral* Jiiteh a* 
high-qufiJity graphite, used for pencil 
lead and in heat-resistant lubricants. 
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and piles oi mangoes and papaws. A few 
slashes of a machete, and I sipped the re- 
freshing milk of Lhe king coconut, 
"il flushes the kidney*," *aid Novell, 
and <elUti the distressed Momach." With 
his cultivated tastes, he himself preferred 
t ca — iiraight- 'The British came with a #m 
in one hand, a Bible in tht other, and they 
put milk in tea." he explained "Many of us 
>til] put milk in tea. I do not. " 



On the road Noweil discussed various 
considerations to pass the time. Trousers, 
for instance. "If you wear trousers and speak 
English," he observed, "people will say. 
'Ah, you're a gentleman/ But if you wear 
trousers and don't speak English* it's j/hw." 

He was above all this. On the highways 
Nowell drove in pants; at day's end he 
wrapped his skinny frame in a sarong. *The 
world's best pajamas," he said. 



In Sri Lanka many people tiutdi- their 
live* by their horoscopes and return tu their 
a>troJo>:cr> fur aJI important dtci?iHjns \ 
srer pronounces an the men, the time, and 
the plate to die for gems. Parent consult an 
astrologer on when to wean the baby fur 
his part. Novell confided, upun being told 
that hi? fiancee's stars weren't in conjunc- 
tion, he naturally broke the engagement:. 

Now he had rnarri&Rc in mtml again, and 




this time the stars wen? right ''She is a Tam- 
il." he sighed happily. "My farmer fiancee 
wa> a Hurdler. They are very expensive. 
Instead of saris they like dresses, even bell- 
bottom trousers. They wear platform 
shoe*— -villagers laueh and say they are 
walking on two lumps of wood/' 

"Could you afford her?* 

"That was the problem." 

Moments later, caught behind a decrepit 
track spewing black fumes, Nowcll sneezed 
rhe problem away "Esxuse me," he said 
blithely "A girl must be thinking of me. " 

Intn the M'Hijjtains und the Past 

Him self a respectful veteran of Sri I*in- 
ka's teemine two-lane arteries, he left it to 
BU bo marvel at ihe rich life we moved 
arnonu. Variety spiced the mile* and closured 
the maris: bullnrk carts. *p-eedine cars, and 
trucks, bicycles, motorcycles, people on 
foot, rlrum-beairng funeral processions led 
tjy saffron-robed monk?, vendors and wav- 
ing children and remonstrating monkeys. 

I learned to keep an eye out for the darting 
monsoose; in a second he would vanish into 
the uiideritrowth tu do business with cobras. 
The occasional lizard usually departed more 
leisurely. Work elephants jiavc compelling 
performances, patiently hoisting thick loss 
into wailing lorries. 

As we headed into the central highlands, 
the sweet air t urned cool, and #ray-bluc mist 
hunw in the terraced mountains above us. 
Tea ;mi kiM-- triibbed mi llu 1 emerald >lo|ies 
Presently we drove up to the old country 
townofNuvvara EIiya,a>rarden in the heart 
of tea-garden country, and a haunting 
anachronism- 

For considerably more than a century. 
Tvuwnra Eliya served as an outpost of em- 
pire, u home 'Continued on page l-il i 

On the irtmt auspicious day, at an hour 
>el b\ an a&rulouer. a sari-draped bride 
married hrr lYr$tcrn~2arbed iiroom. now 
lias Walk In a photographer * studio in 
Kandy, trudtt lon-staeprrf capital of the last 
SinhaU^r kinto. Must coupler postpone 
rauxraKv and! their mid-205, often until 
both hold >cil>s The 1rtnd has helped Sri 
Lanka loner the rate of population in- 
crease dramalnally — from 2.6 percent to 
1 .7 m the puM decade. 
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Ail elevated deity, a toppled leader: Rehjpon and politic* 
dominate the lives of Ceylon Tamil*. Ira a show of Xaitb— and 
HilJdarity — the community in Colombo honors the Hindu 
g<rtl of war and ht* triumph over evil during the August 
Festival of Vet i right) 

Prospering under British rulCi the Tamils feel discriminat- 
ed against by the Sinhalese When Pon Sivakuraaran, a 
spokesman foryounc nsjuraiists in Jaffna, the Tamils* major 
city, took bis life in ]°"4 to avoid arrest, followers raised his 
statue atop the rising sun of Tamil nationhood- Then Tin Au- 
gust 1977 the statue was toppled, (above) during *por»fik vio- 
lence that erupted at ter a national election. Voters hud ousted 
Mrs. Sirimavo BaxuEoratiaike as prime minister and over- 
whelmingly selected moderate Junius Richard Jaycwardenc. 
The Tamil separatist party became the chief opposition in 
Parliament, and now Jayewardeae has placed nun-separatist 
Tamil leaders in his cabinet. The vast majority of Sri Lankans 
seek peaceful solution* to ethnic problem* within their 30- 
year-old parliamentary system 



V- 



1^ 



lViiitcl; pIea.sure*of a halh and rubdown reward an elephant .after ac exhausting day of 
n>.nilaiiMiti^.iiiilW moving Some 500 u nrking elephant*, \mrthasmwchns59.000piich, 
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earn $$ or more for a four-hour day 
More than 2,000 elephants roum wild. 



away from borne fur British planters. They 
buiJt houses with gable roofe and bow win- 
dows, set out yews and evergreens ajid 
hedges, attended services in a proper Angli- 
can church In ISSCj, id make life complete, 
ihey founded a golf club. The course was 
still well tended and drawing players — 
fj,250 yard?, par 7D from the competition 
tees — when I paid my respects. 

Those were Sri Lankan* striking the ball, 
however: the British planter* were pone At 
one time a,- many as 2.000 were manac- 
tne tea and rubber estates. The last of them 
packed up and luftu few years ago when the 
zovemment nationalized the plantations. 

Sir Winston Is Still a Presence 

I drove on to the century-old Hill Club 
and lunched in its spacious dining room, A 
large fireplace dominated one end; stags" 
he ad's with luminous eye* looked down fmm 
a wall. Through tloor-to-ceiling windows I 
grazed beyond a wide lawn ta distant peak?;. 
Immaculate in a uniform a* white as the na- 
pe ry. a barefoot waiter served me silently. 

Later, in the men's bar. a glowering por- 
tratt arrested me. I felt compelled to read the 
caption beneath It: "The Ri^t Hon Sir 
Winston Churchill, K.G.. O.M.. C.H., 
M P " Another line followed: 'The Prime 
Minister celebrated hi> eightieth birthday 
on Tuesday, Nov. iO. 1954.** 

Tour groups from various rountricA, 
someone mentioned, now enjoy the dub > 
amenities, except on special holidays. Then 
the members, overwhelmingly Sri Lankan, 
have it to themselves, T wondered what 
Win-ton Churchill would have thought- 

Reluctantly I returned to the winding 
ro.iil ['he lea plantations succeeded one an* 
other, proclaiming the old estate name*. 
Westward Ho fGlenioch. Delta. Rothschild 
Mel fort, Storeficld. Indian Tamil ^romen 
were moving among the bushes, taking just 
the two newest leaver and I lie adjoining bud 
and tossing ihem over their shoulders into 
baskets on their backs ipa^e> 124-5). 

Two girls paused to rhai with me. their 
good cheer undampened by a chill rain. One 
was 13. the other 15 They liked their job*, 
they >aid Home was an eight-room bar- 
racks shared with ten others, housing, edu- 
cation, and medical attention were free. 
Work began at 8 o'clock and ended at 4:.IQ, 
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with un hour and a half For lunch- They re- 
ceived 9 rupevs a day — about 34 cents. 

To the Temple of the Tooth 

In late afternoon we came to Kmidy, hill 
capital of the last Sinhalese kings. When the 
British conquered it in 1815, they ended a 
monarchy that had ruled for more than 2$ 
centuries Kandyans <hll hold themselves 
special, a bit apart from other Sinhalese. 
Until thn British, they had remained rela- 
tively unaffected by tuluuial influence. 

Kan dy — historic stronghold in a settin a of 
incredible natural beauty. Vet it is much 
more than this. The Temple of the Tooth 
stands here Sri Lankan* make pilgrimage 
to this precious repository by the untold 
thousands For len days during the lunar 
rnnnth of Esala (July or August), they pay 
massed homage in a glittering age-old festi- 
x*al They come to venerate the sacred tooth 



relic or the Buddha, knowing they will not 
see iu content to be in its presence. 

Ttoo made my way to the temple, crossed 
over the moat* and entered to the sound 
of drums and wailing flutes. Humanity 
twirled around me. At last T found the 
shrine. Hidden within, sheltered by bullet- 
proof glass, reposed the tooth. 

Il lay in a golden casket beneath seven 
other caskets, so I was told. Guardian 
monks looked on impassively as worshipers 
offered flower*. High dignitaries may be al- 
lowed to view the relic 

Kandy »s the latest and last resting-place 
of the tooth- Fax older Sinhalese kingdoms 
have harbored it Relisnous faith inspired 
bv the Buddha has been at the center of Sri 
Lanka' 5 ven I R ing almost from the outset. 

The ruins of the island's medieval capi- 
tal, Pulonnaruwa, strongly bespeak Bud- 
dhism^ central importance. A drive of s*J 




Struck with awe, pilgrims watch sunrise from the Mjmmit of a holy mountain 
known as Adam's Peak. Then they turn to the west to view an atmospheric phe- 
nomenon: The shadow of Adam's Peak looms on vaflcy mists trighti and some- 
time* seems to bob, as if the sun itself pairi homage. Four faiths hold the mountain 
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miles carried me dient. cutitn^ through 
thirsty land that the Mahaweli River devel- 
opment project will set abloom. 

In the 12th ccnturv. Panakrama Bahu the 
Great built Poionnaruwa into a fortified city 
with royal palace, pavilions, baths, park*, 
pleasure gardens* and holy places , He want- 
ed his domain to become "u festive inland 
« . . like unto a wishing tree," Walking 
among hi* colonnaded monuments, I sensed 
the splendor thai abided — and di#d. 

But did it die^ Surely its meaning lives on 
in the massive 44-foot reclining Budd hnthat 
Parakrama also caused to be carved. T lin- 
gered before the statue, almost mesmerised 
It seemed palpable in its pro mise of nirvana, 
the state of a perfect and tranquil mind. 

The kind's engineering feats survive as 
well. With his capital sited in an arid region, 
he due huge tanks (f rtini the Portuguese tan- 
que — reservoir) to store water, and canals 



fori miration- The Mahaweli project will tie 
into the old tanks and canals. 

A Vaster City Than ( liit-.i^o 

In Sri Lanka antiquity is always relai ive. 
A much older water system is still in use in 
the lowlands northwest of Polonnaruwa. It 
serves the people who live around the most 
ancient, greatest buried city of alt; Anurad- 
hapum, the island's first capital. 

Approaching. I could make out colossal 
shrines — dagobas — from mile? away Im- 
penetrable bell-shaped edifices housing rel- 
ics of the Uuddha, they loomed as high as 
forty storie? above the plain ^page 123), Soon 
I saw ancient, lakelike reservoirs. They too 
will be- linked to the Mahaweli project. 

Anuraiihapura lived from aU>ui the 5th 
century B.c to die 11th century A. P. At 
l he |ieak of its elary it had an area greater 
than modem-day Chicago The inner city 





sac red, and the climb — amtdnight-to-dawnptlgrimageonlightetl stair? — binds all 
iuonevoifirnunton Buddhists believe a footprint-shaped depression on the -iummit 
wa* left by t he Uu'Mhu; Hindus say it was Siva. Muslims insist Adam paused aftrr 
hi* c*pulnjon from Eden; Purtuguese Christians called it the markof Si Thomas. 



Sn' Lanka: Time of Testing for an Ancient Land 



1 hi- uirl with the golden skin cmked Lite mind and lijvs. "Tfcw tribute and tuindnrd> 
of others arr scratched In rock near life-siic frcstoc* ml>ovi\i ulont the approach to 
Kiiui Kiieyiipa > I 'Ki -year-old palace at Sifjriva (left). Of >00 beckorung maidens vvlio 
amt*i£ra*i»d the nailery's pulUhed wall*., only J I remain, mu?Tcrptece5 of Sinhalese art 
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E\ en the lilt test sinner ja'tsa hcitri ag i n 
St. Anne's Church at Wattalu Many Sn 
Along the w«( coast ronvrrted to 
Catholicism almost 400 ytvir* .tiro, lit I be 
be hef t nftht- Portuguese who came to trade 
in cinnamon. The area is suit colled Utile 
Rcimr The church at Nepomho. hc-iirlc u 
mantsrnve-frihjied Jneoon ifacinsi page! 
offers Mass in Suibala, Tamil, and En- 
iihsb; some worshipers arrive by l«iat 



contained only holy structures ami the pal- 
aces and pleasure domes of royalty Munks 
by the thousands Look their dairy rice from 
Iiurc stone troughs- that still exist The work- 
aday world hummed beyond, artisan- toil- 
ing in I heir assigned quarters of the city. 

Meditating mi die Fate ul'Tree* 

Anuradhapura wrote its history for me 
not only in the cold stone of crumbled moTiu- 
meets, not only in the placid waters of it* 
man-made tanks. One eveninu I joined a 
i hrong of worshipers to meditate before the 
sacred bo tree. Buddhists believe that it has 
grown from a branch of the bo tree beneath 
which, in northern Indian the Buddha at- 
tained enlightenment This being so, the 
tree I cont*mplated T set here in the third 
century B.C.. is the oldest tree in existence 
whose origin has beendocumcnted. 

As I lefU a sadness struck me. Sri Lankan 
trees in uncounted numbers now were 
doomed in the name of progress. Jungles 
would be >u raped bare by bulldozers prepar- 
ing the hundreds of thousands of acres Co be 
irrigated by the Mahaweli project. 

Conservationists expressed deep concern 
to rae. In recent decades, noted Thilo W. 
Hoffmann, president of the Wildlife and 
Nature Protection Society, farmers steadily 
have encroached on jungle land, 

"W hen i came here from Switzerland in 
1946/* he said, "hall' the island cover was 
junftte Today it is about 20 percent. It will 
vanish faster with the Mahaweli project-" 

Mr. Horfmannirowned 'WTiat'sgoingto 
happen to thedepbants? til tell you. Eradi- 
cation, except for those in the naliunal 
parks. As their cover disappears, all the ani- 
mals will disappear: Uie leopard, the wild 
pig. the liear, the python, the crocodile. 

"All could be safeguarded if areas of forest 
are left undisturhrd. Conservation i« as im- 
rtonunt as development, both for wildlife 
and the land itself. But there is no effective 
land-use polity in this country." 

I asked an official of the Ministry of Irri- 
gation. Power, itnd Highways to comment 
I le knew of no adverse effects so far. he said. 
If Sri Lanka is to become self-sufficient, he 
added, it must have more farmland 

Still, T thought, a construction project of 
litis sue must inescapably cause major eco- 
logical damage f Continued on page 130 ) 



i ins yujnt. is ILEAL; ihe rest 
i&but adrvamfrvm whhh I shall 

pn wiittij airakv." writes Arthur C. 
Clark*' of Sri Lanka's allure, a* 
hrre on the nplcadid WgLotybQ coast 
with ili grttectui outriti£et jhhhtg 
fleet. Drawn btj tttit hrtiuty—ttiul 
trim? tax hrvuks — lhv !:ngli2ih writer 
nutl oilier* hat r t nine to stay. 



[sought out she jungle. Cynthia and Vere 
de Mel of Colombo — I ravel consultant*-, 
owners of a rental car age ncy, conservrttjon- 
ists. ftnd longtime friends of wandering Na- 
tional UKfXSKAPHic writers— guided me 
far into Wilpattu National Park. Perhaps it 
was Vere's last trip into a wilderness he 
loved, lie djfii riot Jong after my visit. 

For main miles Vert drove u> over a rut- 
led and muddy path in hi$ lough old Mitsu- 
bishi jeep As required for safety,, a park 
tracker uccunipatiiud us. He was slight, like 
mostSri Lankans. and unarmed except for a 
small ax. "He needs no weapon*" Vere said. 

ile is well trained." I was not reassured. 

\wcd r.jssnj;e I hrmiuh .1 Willi Domain 

Wilpattu, which means "district of the 
lakes/' is one of three national park- in Sri 
Lanka For hour* w< fanned and u'caved 
thrtiuLth its vastness. pniilejed and respect- 
ful interlopers. Sometimes jungle reached 
out for us on both <dde£. onl> to yield to a 
wide savanna Peacocks preened in the 
glens, and deer browsed unions the trees, 
\Va1er huitaln lolled u\ the takes, heedlcssof 
fishing eagles working the water. 

We came to a park hun^alow at twilight 
and sat on the veranda after dinner The I alk 
was of man> thing* how none of us wanted 
television in Sri Lanka, though ^oon it 
would arrive; whether the new government 
could item the "brain drain" of talented 
youth- to Middle Eastern and oilier lands; 
why people opposed a water-use tax- — what 
the heavens provide should be free; 

I fell asleep watching geckos patrol the 
wall? forinsects. Atfirsttightucru^h of bird- 
sang announced the new day A problem 
arose soon after — the jeep refused to ?tart. 
\\ on *houldfi , the trailer set .-!*! in? In-:,. 
Lonit jungle miles lay ahead. 

He returned late thid nieht in a park vehi- 
cle with a met: hank The walk had been 
uneventful, he told Vere in Sinhala He had 
met a leopard, which looked at him and 
turned away. 1 had a question. ''Vere/' I 
arid, "what would he have done if it had 
been a bear, and the bear hari attar keel 

A briel colloquy "He wuuld fend off the 
bear with the ax,*' said Vere. "He would 
poke at it in make it stand erect. Then he 
would drive the upturned rdgr of them into 
the bear'* jsrnin with full force." 



"Aytthowan " 1 said, putting my fingers 
together on my c hin and nodding m Sri Lan- 
kan fashion . "'May ynu live long," 

Sniidl T rat lor*, and Big Hope* 

For my jnitgJf visit I only wish 1 roukl 
thank Vere a^ain For the opparl unity to see 
I he work of the Sisters of the Good Shep- 
herd, a Roman Catholic Order, 1 remain in 
Cynthia de MlT> debt. She took me to their 
farming t enter, less than an hours drive east 
of Colombo There I witnessed in good and 
charming measure the underlying strength 
of the people 1 was leaving. 

I saw it in the fores of.young gjrb the 
-i>tcrr taught (hern to be farmer? — tn grow 
crops and manage MW5 and piR*. poultry 
and Hlkwnrms Directing work in the water- 
laden paddies, the fister* wore slacks in- 
stead of clerical garb Sometimes a trifle 

le^tih they insisted on the dairy barn's 
cleanliness Patiently they explained the 
uses and foibles of the small tractor. 

Originally. 1 learned, the land had been a 
coconut and rubber plantation. When (iood 
Shepherd took over 14 years ago, it had no 
electricity or running water. Now there 
were different difficulties: neLtinit s«d and 
fertilizer when needed, obtaining spare 
parUforetiuipment, findini! enough money 
to keep going and improving. 

"We advertise in the paper* when it is 
admission time — January and June/' Sister 
Madoline told me with a strong hint of Tip- 
penary brogue. "Sixty cirL* live here. They 
are very poor We take only those who are 
keen to make a livelihood out of farming. 
They stay two years-" 

Shesmiled- Would I likeagla>>nf coconut 
milk? "When they leave," she went on. "we 
lend them whatever they need to gel start- 
ed— 2,000 rupees, 5.000 rupees. Altera year 
l bey begin paying us back/' 

I a*ked Sifter Madoline if she ever re- 
lumed to Ireland "Twice in fart? .wars." 
she refilled. "There are nine of us here. We 
have plenty to do." 

Another sister, a young Sri Lankan, 
walked with me to The door. "I >ur greatest 
satisfaction," she >aid, "U knowing that 
when the girl* go from U5 they have a good 

chance in life." 

I drove off hoping Sri 1-anka's chances 

\vercasgood. Q 
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YOU CANT EXPECT A MERE CAR TO 
DO ALL THE THINGS A SCOUT CAN. 




Seoul II. Came* hig had* miabuUspacrt 

' a jot** rvmbinatwi for fiihintf Inpv 






Sninvdrifiu, bump> reads, 1% 
U JBtfc— those arc just some of the 
time* rKal anything less than an 
tnicrnadonfl]* Seoul* just 
won't do. 

Outfitted to oul perform 
ordf nnjry car's. Seoul do€s more 
because it has more. Like 4- 
wheel dnve for muddy hack 
trails and snow packed neighbor- 
hood strpcrs. .And Che same extra- 
strong engine we use in our 
2W-10O trucks— so pullinga txat 
or trailer rs no problem. 

Culs from the ground up. 
Scout in designed especially a* 



SS1L Hmix ^ tnw 



a aports/uulity vehicle. The all- 
welded steel box frame resists 
distortion better rhaii riveted 
frames. Hrdw-dutyaKie»permil 
Seoul (o carry heavier loads 1 han 
any Nation wagon. And cvrn 
with thai b*g inside cargo space. 
Scout & outside dimensitms 
permii easy niuncuvenng in 
tough spam 

SCOUT. 

Anything less 
is just a car. 



A sofid selection, Choose from 
four differrait Scouts. The bask* 
versatile Scout* 11 The Scout 
Traveler* with extra space and 
towing power The sporty Scout ■ 
SSH. Or Scout 1'erra*— our 
hard-drivin! tfc>jt-al1 pick up. 

So don't send a car to do h 
Scout's Job. Visit your Inter- 
national Harvester Scout Dealer 
and test dnve a Scout soon, Be- 
cause anything less is just a car. 



lit 



INTERNATIONAL HARVESTER 





At Whirlpool we know how you feel about finger- 
prints So we designed a refrigerator with textured 
sleet doors that help hide fingerprints. 

Now we've put the same beautiful textured 
sleet doors on all the kirid* of refrigerators we 
make And we make more kinds ol reffigoratars 
than anyone. 

Side-by-side. Freezej-gn-tbe-top. Freeier- 
on-ihe-bbftom And Ihe Serva-Ooor^ refrigerator, 
with a unique d<xjr-withln-8-door. It Jets you gotta 
me foods you use mosi often without opening the 



whole refrigerator Soma models even come with 
a new ice dispenser that lets you gat <ce without 
opening the freezer door Others offer rce and 
water through jho door 

Most models have Humidity sealed crispers 
to hefp keep food fresrr And oorcelain enameteo 
interiors that are especially easy to clean. Plus 
lectured steel doors that nelp hide fingerprints. 

We do all this because we want you to like 
yogr Whirlpool refrigerator, and us, for a long, 
long time. 




Quafrty Our way of lite 




Getting the jump 
on kangaroos 

ZOOLOGICALLY UNIQUE creatures thai 

can leap 20 teat at a Dound-and at a 
35-mile-an-houf Clip— made tracking by 
vehicle (tefll imperative for Australian 
photographers Oes and Jen Bartlett The 
results of their 16-monttr coverage illus- 
trate next month's issue, Along the way 
they adopted a9-mcruh^ld OTphan. Hop- 
pity, curled in pouch position in the bag 
ridld by TheBartletts 1 daughter, Juhefupper 
left). Several months later Hoppity flrew 
into a sometime sparring partner tar Des 
(above). S^are such far-ranging adven- 
tures: nominate a friend lor membership. 



NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP 



<£C1 Cn cjl '- EKDAW ]979 MEMBERSHIP DUES .INCLUDE 

«43C7,v)U SUflSCR.PTIOH TO THE NATIONAL GEDGHAPM'C 

ANNUAL DUES m t*e Unifed States a«j ttucuflhoul ir*i world a.-v 
S9 30U 5 funds or «qiiiVAE»rt TDCflffipentirJfl^iriWdliii?r^ljjcisr' 
5Q= and handling tor mailing inagaime ootaide the U.5A ard 
tit cutting araaa sh»m namtf to* Canada,. 114,12 Cn^ad an or 
£12.00 U S- Tuna? *or Ail enne* counts. S'3 BO Dy U S tw-* 
draft w «ritEtnft|ion«» money ordfff. EigmypBrcenlof duw iadesip- 
pJCTQ tor fflaQUirw fcUtiwripliou Annual rflBmbofarilp starts with 

LIFE MEMBCRSHiP is ava:iaOw Id paracne I C year 6 gt oga of aider 

Trwj1rje*0fU 5 f ; r,cU*(jmg itsouirying araas> is (260 u S 'una? *y 

nqu'vaiont to* Caruaa V^jIs Canadian funas <S2^5 U 5 occspt- 

i!-'c| far bM stnsr coar1r*a $300 oyU $ OankdfoM ttrii'-t-r-^ig-a 1 
mo ray tj*n?r 



Man ia The Secretary 

fabonai Q^ographic Society 
^ai OHiraBcri 



CHECK 

owe 



I WISH TO JOIN mt National Qeimpiapwc 
Society Af>a f-niwfl my aijat S 

•f\l ft WM1 *f(JTT, 



(GIFT MEMDSRSMLPb t nominate and enclose 



n 



r dues Itis psisor named at l«ft 



Sancj flsft card aigred - 

I NOMINATE '0' Soonr, mc^ilWBfcip (he person 
namae a! i«n |LHa ttoa-B?! Bbast 1a» addirioaal 

ftCKtnrt4«ion*| 



□ 



□ 



NEW 



MEMBER pnn<T r>r *^ tnfi'»w0v*t 0i%l.» M«tft miM 



NAME ** W ' T lw« hps «'Si «45 
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We designed a Honda 
for the real world. 




Some of the other automobile manufacturers are 
fond of showing choir ears tearing around a test track 
or running an obstacle course full of pylons* 

And that's fine with us. We have a test track at Honda, 
too. But stop and think a minute. When was the 
last time you had to avoid a pylon? The real world 
isn't pylons. It's potholes. 

We designed all our 1 Ion das w ith front-wheel drive. 
This means our cars have good traction, a 
characteristic that is particularly welcome when you're 

driving in rain or snow. 

Add to this the precise control that comes with rackand 
pinion steering and power-assisted front disc brakes, 
and you find yourself with an exceptionally agile can 



<F) IV7H American Honda VntotCfe* fcife 



Naturally, since were miking about the real world, you 
have to remember that voure bound to hit a 

J 

pothole now and then. That's why all our Hatchbacks 
and Sedans have four-wheel independent 
MacP hereon strut suspension. This way the car suffers 
the indignities of the street, rather than the driver. 

Of course, the real w orld is also filled with lots of nice 

smooth highways and perfect ly-paved streets. 

And if a Honda is designed to handle potholes, imagine 

how well it must handle on all those 

roads where there aren't anv. HI 

We make it simple. 



ON O A 



When worlds 

collide. 




< ■ i 



Earth.PSunet of paradox:;* 7 ' ifiHStt 1 
Where the quest lor 
one precious metal has so obsessed mankind since 
the dawn of recorded history 
Where traditional values of an ancient culture clash 

with tweniieth-ccnturx realities. 

Where elephants and men snuggle over a vast 
land th;it may l^e unable to support both. 

Where a mission of good will and historic 1 
importance is cut short by an unexpected twist of j 
international politics. 

Four National Geographic Specials. Featuring 
two-sided topics of vital interest for theenrire family. 

Enriching programs. High adventure. 
The ktnds of bold, reitl-life drama Public Tele- 
vision does so well. 

Produced for PBS In the National 
Geographic Society and WQED. Pittsburgh. 

Underwritten h\ Gulf Oil Corporation. For 
the fourth spectacular season. 

The National Geographic Specials. 
A rex'euiing look at our planet. And die 
fascinating worlds within. 



l a-t Suwl i\* tdtn. 



FtpciiilLwn. 
1, W*>> 




The National Geographic Specials. 



Gulf 



0«M Ofl Ctaporiitinn 



It's the day after 
You open rhe fridge and all that's left are 
the leftovers. This Is your chance to pile up all 
your favorite holiday tastes into one giant super-sandwtch. 
Now if you can just find one chilled bottle of Coke 
somewhere between ihe carton ol eggs and 
the Bast of the lurfcey you've got it made. 



Slock up on 

cuenty of CM 

know ho* 

writ disappears! 



Aunt May's 
candied yams 



Janet's, cran- 
M*y sauce (r*K 
sra?i recipe) 




Coke oJeU Im?. 



Cefr|*iflhl trn Thp Cec#~Gtf*4 CorpM* C0C«C0« iri Cw n tnc^np^ r»C rr*ns •IhC'i HJW^'r r-« firadiKi nl Tfw C«a--ni» Cam 



Sticks and .shells 
chart seaways 

to distant islands 

I his may noi look like it map. Bui 
it is, Manners of the Marshall 
Islands once used U to learn their 
way across empty stretches nf I he 
Pncific- Strainers to paper* these 
seafaring Micmnesiuns delineated 
their trackless dc-rniwn on 



[utticeuorks of pandanus und 
palm, studded wUh cowrie shells. 

the crosspieccs represent 
system* of consistent ocean 
swell* driven by the winds: the 
shelf* mark reefs and -noils. 

Each stick chart was she 
personal "'shorthand" of an 
individual navigator. >o they uWt?r 
according to his knowledge and 
Jiis system of notation. 

Jealously guarded, the secrets 
woven into the chart* were open 
only to u man in the select brother- 
hopd of navigators. He studied 
and rnciiiori/cd the charts rnlfter 
than r.ikinp Hicm with him to sea. 

With his hard-won knowledge of 
Ufhvc patterns iind hr> sensitivity 



to iubltc differences In their 
morion, (he MarshaJlese sailor, 
lacking instruments voyaged 
virtually "by the seal of his 
loincloth." 

loday'% travelers; whether in 
flight over the Pacific or simply 
dreaming of the eventual trip, re 
on fact -packed maps such it- 
appear frequently in National 
Geographic where member* 
every month rind the world re 
iheir fingertips 



The first microwave to cook a h u, rug?* cocking bm*k- 
complete meal all at once. 11 ™,H h «? nce miowa ^ 

n 5 £ i * Uniptc oroinoxy micrwavt 

nreakiast, lunch or dinner, oww, M efl i bow . vncoofeon- 

two. throe foocK tun a complete 
rneai all at once- 

AD you do is dimply touch 
Vari-Cook* or Vari Tvmp* and cook by 

time or temperature at any eookiny 
speed you like. Autnmatlcallv 

Thank* to die Litinn Meal-lrvOne 
cooking system And »ohd stare memory 

Sec for yuutself ot your LttTon 
dealer And we how the Menl Ir^Qnti 
mlcrTiwjyw makes every meal eastet 

For the name 3rd addr e&sof y our 
eaiesi deokr col! 800-338-7777 toll 
<ree .'except from Hawaii and Alaska 
tn Minnesota call ra 1 ittYIMI 
612-553-2354 IHi-ITTON 




The Litton Meal -In -One 

microwave. 




Litton... changing, the w^y America Cookft. 



Readers of National Geographic Are Invited to Acquire 





The World's 

Greatest Works 
of Literature 

Bound in 
Genuine Leather 

Decorated with 
Real Gold 








d.6 





Last Chance 
to Buy at 
These Low Prices 

I hi* 14 the WSM 1)111 [5 Jl Ihr-r 
LOW ORIGIN A I ISSIT PRICES 
tnlljiiuiury proturtr* rcquirr a 
modenXe price murj»r rlircHvr 

April I, t9V9- ftowfvrr. thw* who 
rntrr j new tub-w riprnin bctarc ihji 
dilr Kill br Kuar^ntvrd pi Ice pr«. 
IrUkan 4' nriRinjI fe»iu> ptke* Kit 
the *ir*r two full year* of enrol?- 
mmi Art imrn rdiaigly lu brat thr 
u:h#duled prle* increase, and be 
eligible lo continue m buv the** 
lutLirtuo* volume* *l our cunrnl 
low price* *>clf trto F.P8I! w 





It is-n't difficult io list the world's 
greatest books. Their title* spring 
instantly to everyone's mind, be- 
cause what makes a book great is its 
ability to have a lasting impact on each 
new generation of readers A book 
becomes great only when it is 
recognized as being, great- generation 
after generation. 

Melville's Moby Did, Dickens' A Tale of 
Turo Ci/irs, Cha liter's Canterbury 
Tale*. Plato's RtpublL Thackeray's Vanity 
Fan. Fielding's Tom Jona, Hawthorne's 
Starlet Letter Dostoevski's Crmt and 
Punhhmenl. Homer's Iliad Bronte's 
Wurktrmx Height*. Dante's Divine Ci>medy, 
Swift's Gulliver* Trxvrh. Mark Twain's 
Huckleberry Finn and Milton's Paradise Lost, 

Books like these are the greatest books 
of all time ...the books, of Inking value that 
each family wants on its bookshelves. 

As Beautiful as They AreMcaningful 

The significance of each of these literary 
masterpieces ss complemented by the 
sheer beauty of each book. Every 
volume in this private library will 
exemplify the ultimate in the art of 
printing, illustrating and binding. 

Genuine Leather Bindings 

Today, the cost of genuine Seather books 
and the time required to create them has 
made the crafting of such bindings an 
almost vanishing art. 

But each book in this atlleriwn spill be bound in 
genuine lealkert 

Unique Cover Designs of Real Gold 

To further enhance the beauty of your 
books, each binding will be decorated 
with real gold. Each cover design will be 
deeply inlaid with this precious metal. 
The back cover and the spine of each 
book will be similarly decorated. 

Gilt-edged Pages 

Complementing the gold of the leather 

cover's design is the gill edging of every 
side of every page. 

iCcntrnurd on nnl vaerS 



iCardtnuei irvm prtvium pugrl 

Elegant in Every Way 

As final touches of elegance, each book 
wiJI have beautiful endsheets of tht 
highest quality, contain a bound-in 
ribbon page marker and be bound with a 
"hubbriT spine that is used in only the 
finest books. 

The resuJt is a collection that brings 
back memories of ihe great private 
libraries of the most discriminating 
families in days gone by. 

Distinctly Different Volumes 

Distinctiveness is the watchword of this 
private library. No two volume* are the 
same. The leather bindings will be of 
many colors and grains The type styles 
and illustrations will vary. The design 
on each volume's leather cover will be 
different- Even the »t«S of the books 
will vary 

A Most Important Family Heirloom 

To acquire this distinguished edition of 
The 100 Greatest Books Ever Written" 
is to establish a family treasure that will 
be enjoyed now and passed on from 
generation to generation. 

Beautifully Illustrated Books 

Ea ch vol u m e of T h e 1 00 d re a tes I Books 

Ever Written*" will be beautifully illus- 
trated. In many cases, authentic illustra- 
tions from the period of the literary 
masterpiece will be used. In others,, spe- 
cially commissioned art from leading il- 
lustrators has been created lo impres- 
sively complement the specific book. 

Whether it be finely detailed black and 
white etchings or dramatic full color 
paintmgs, the illustrations used in each 
book wiil be selected to match the mood 
and meaning of the author's work. 

A Truly Personal Library 

When you acquire this edition of "The 
100 Greatest Books Ever Written" you 
are building a personal library that will 
be one of your most prized possessions. 
To beautifully identify each book in the 
edition as part of your own private col- 
lection, a unique personalized name- 
plate will accompany every volume. 



t/j 




The Acquisition Plan 

Books of the quality of the volumes in 
this collec tionare not generallyavatlattie 
today, and they cannot be mass pro- 
duced Because nr the extraordinary 

care and craftsmanship required of fine 
bindings such as these, the books in the 
collection will be issued at the rate of 
one per month. 

Comparable books bound in genuine 
lea the-rscll for as much as $50 toS?5 per 
volume 1 lowever, you will be pleased to 
learn the volumes in this collection will 

Ik priced at only 52S.50 each for the 
first two full years of your enrollment, 
future volumes vviJ bv *rm:larly priced 
subject only to minor periodic adjust- 
ment to reflect varying material costs. 

Jf you desire, you may return any 
•\::-rw ithni J.iyi- ior j lull re I und 
of your purchase price. Moreover, you 
need purchase volumes only as long as 
you choose to do so; you may cancel 
your subscription at any time 
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Last Chance to Buy 
at These Low Prices. 
R.S.V.P. by March Jl, 1979 

The editions In this outstanding series 
are currently priced tar below compa- 
rable deluxe leather-bound t-Jitions. Wt 
simply cannot maintain our Current low 
prices much longer— inflationary 
pressure* require a moderate price 
increase effective April l t 1979. 

I fawever, each new subscriber is given 
guaranteed price protection during the 
first iwo tuJl years pf rrirollment- Thus, 
if you enroll as a new subscriber by 
Man h M, you will be eligible to 

buy these luxurious editions at current 
low prices (just $28.50 per volume) well 
into 19811 

To take advantage of this significant 
guarantee — and beat the coming price 
increase — you need only complete the 
accompanying subscription reservation 
.i rid return it to us by March 31, 1979. 
This simple step is all thai is necessary 
for you to begin budding a private li- 
brary of your own that is sure to be en- 
vied by those who see it. and treasured 
by all who use it. 



MUST fit POSTMARKED HY MARCH Jl* 1*79 TD fJUAUFY 
fOB TWO YEAR PRICE PROTECTION AT CURRENT LOW PRICES 
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Thr Kan Krfi Pre** 
47 Richards Avenue 
NorwabV, Conn. OfcflS" 



Mil ("jynipnl required. 

subscription reservation. 

PItjw »end rnc thr Hrrt volume *>E "The 100 Greatest 
Books Evrr Written" bound in genuine leather .icviJ ri**rrve 
a sufetcnpildn in my ft*m* further volume* will be sen cat 
ibe r*ie of one bock per month at 523.30" each. I 
understand fh^l llti* price will hefliwfanterd for thr next 
two full yean- 

I may return any book within 30 days for reiund. and I may 
t:juiuUl any time. I understand thai y*iu illwnd nw .i fUt 
nl book* •rneduled tor future monthly shipment 3 may 
Indicate which ritk* on thi* list, IE any, I do not want to 
receive, thereby insuring, thai I never receive any books I 
da not want m 

Name 



Address 



City, State 



Zip 



Payment Opiiiti** 'CKcck CWi 
□ Charge each volume to my D Master Charee DVisa 



Cahl N" L«pi'ji*ii« P«t» 

□ Enclosed Is $30.00" (payable to List mi Prrw) 
for my firM volume 

D Bill $30. 00*" for my tint volume 

SinUrUf*. , 
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Fancy yourself in a seat Ihal cushions, vou 
with The comfort of full foam and rich uoboftferings. 
Deep, thicJcty piled carpeting is underfoot, 
a sofMm steering wheel ahead 
Beautiful detailings abound the ttttggntfulrws of 

pult sfraps on ine doors and more 
This Is Monte Carlo, 1979 A personal worfa of quiet 
and comlort and space trom Chevrolet 

Fancy yourself on the road. 

Turn the key and the fancy or Monte Carlo 
turns Into the reality of poised rrvownent There Is a feeling of 

assuaanco that goes beyond Monte Carlo's crisp angles, 
soft curve* a nd stately stance. You experience the Arm feel of 
the rood that comes from front ana" f©Cf tf ofcHlber bars 
and steel-belled radial-pry tires. A FuU Coli road-fcjned 
suspension helps smooth the way And ttra impressive 
quiet ol BoaV by F terser surrounds yoix 

Fancy yourseK in a wotfd of your choosing. 

Tailor Monte Carlo to frt your fancy, horn rjn impressive list 
of available options that include* bucket seats center 
console, power SKy Roof, Two-Tone pair" and more 
Put a liffle distance between yourself and the crowd 
See your CtavrdM deal* about buying <y 
leasing a 1979 Monte Carip. 




Chewo»ei 



FANCY YOU RSELF. 
IN A NEW MONTE CARLO. 




MONTE CARLO 



Kellogg s puts your vitamins 
where you wont forget them. 




Free. The idea kit for growing companies 



caught in the travel cost squeeze. 



There's no reason an earth 
to Id the rising costs of business 
travel squeeze the growth mil of 
your company. 

Nat when you can get the 
same kit thai has already helped 
hundreds of companies put a lid 
oia those costs. 

El's the BeechOTfth Business 
Flying Kit. And tfs specifically 
designed to help you, step -by step, 
take a realistic look at whether a 
company airplane can help solve 
your business travel problems. 

Truth is. a company airplane 
may not be the answer for you. 
But with this kit in yimr hand, 
you'll know fur sure. One way or 
the other. 

And Ibis year, the kit has 
been up-dated and expanded with 
iwwmWrnation that makes objec- 




lively evaluating a company air- 
plane even easier. 

Inside the kit. you'll also find 
answers to the most important 
questions you have about owning 
a company airplane. How do you 
determine the need for one? Will 
it be a good investment? What 
financing plans are available? 

The kit even helps you deter- 
mine the actual net capital cost ti* 



your company of owning a busi- 
n«>* rirpktne, like the BeechiTafi 
Duke shown here. 

Find met for yourself why the 
company airplane is the fastest 
growing mine of business travel 
today. 

Send for your free Beecfacraft 
Business Flying Kit now. 

i Write on your company S 

■ letterhead to: Beech Aixcraft ■ 

J Qjrporation. l>ept. A. Wichita. | 
Kansas 67201. Ask for our - 

i free Business Flying Kit, and i 

S please mention if you're a pi- ! 

! lot If you'd rather call, make! 

J it collect and ask for — S\ 

; Dick Schowaher, frm^tecaftl 
f 31G-&S1 7072. Ht^'ZS] 



otutavf mini At 




77ii' Bfi'fhrrttfl AtoAf. A &seai t cahin class, pirssiuizej airplane 
that run sfkrti vwi ahwg in aiylc am! ivmfort at orvr 270 mpft. 




*"» Tivod* Whe — aid Co Icun Iv flj? Tmt *Wm jtnnn ibe ftstwral Avians*' Manuivturara As m l amkt n ■■■■OW S are p«iatc t . They cnuM -in * 
35ftj0oP airplane jatat for r uiilnaj mrU »nv vt pBoi Jfewaw Hav* then rail 



-T'"Mr TSA NHlHIn Ua Wmm. 8DO-:K=£ I Kt0>„ Canada flOO-MJ-tMtt llbnmbo, 




The new automatic compact by Nikon. 

Once ifs in your hands, 
nothing is beyond your reach. 



For decades ¥ the excellence which Nikon 
personifies — and inspires — has been an 
essential element throughout the world of 
professional photography. Now yon ran make it 
part of your wtirtd, through the magic of the new 
automatic Nikon FE. This remarkably smalh 
light, affordable 35mm sir camera blends the 
ease and assurance of automatic exposure 
control, featuring Nikon-designed electronics* 
with traditional Nikon quality. 

Fine photography has never been simpler, 
surer, than with the Nikon FE. Its advanced 
electronic system automatically sets the shutter 
for the best possible exposure. A nd, you enjoy 
this automatic certainty with any of nearly 60 
Nikkor lenses — optics unrivalled in sharpness* 
in color fidelity* in variety, in sheer excellence. 

You know you are handling u Nikon when you 
put the FE to your eye. Only a Nikon responds 
with quite the same swift, smmuh precision. The 
compact FE fits your hands comfortably, its full- 
size controls right under your fingers* The image 
you see in the viewfinder is bright and clear. 
As you compose your photo, complete exposure 
information is also visible in /he finder. You are 
in constant control of every picture, confident 
that you'll never miss any of those special 
events in your life. 



But there $ more to the FE than automatic 
simplicity. This h a full-featured camera, 
complete with full manual controls that let you 
add creative effects and visual impact to your 
photography. Multiple exposures, where images 
are Mended into one another, are accomplished 
with surprising ease. An optional high speed 
motor drive can advance the film automatically 
or create breathtaking action sequences. There 
is also an ingenious Nikon SB-ID automatic 
flash that actually adjusts the camera for the 
correct synch setting- Choose a Nikkor telcphoto 
lens to bring distant scenes closer, ..or a Nikkor 
wide angle lens to expand your view, . . . 

Don f t wait another dav to experience the 
Nikon FE. See yaw Nikon dealer 1ht sin the 
Yellow Pages). And. ask hint also about the 
traveling Nikon School* On write to Dept. N~2, 
Nikon, Inc.* Garden City, New YorhliSJa. 
Subsidiary of t'kreareich Photo-Optical 
Industries, //fc.dfiB 

i/« Canada; Xiknn Dirt unit r Anxfophato Ud.. P.Q.) 




The automatic Nikon for you 
the events in your life. 







She wanted to spend our anniversary at home tonight. 
So I got her something easy to slip into. 




To give you an tde-a oi diamond vjJoe*. the p&ct shown ts avjiUbk- for About W-£X>- Your Jmrlcf 
can show yem othrr dumunu jewelry- starting at about S?00. D* Beers 
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A TRAVEL AGENT! 

hnw Inv/ Oriportuiiut Hrjwirt that twnmlm nimm 
npfMrtiihit** « fw fu*tef|, Ntfaftt* aUvin L^ualtJv firr 
'rvt*Lrip^ Uim front out lr*?nl jtunmri^jnit 

hum* vturir iiiutw im f-J*d Mitt hft!IL*B. 413 5- 
lfDn£LDm fCL tents Ana wAn 



Coed Schools 
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FLORIDA CENTRAL ACADEMY 

"Cot? J GrWiv£A* Pre/i 
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THE LEELANAU SCHOOL 
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* «l try l ^ wfihv.** M'irt»I alftmimi^^ una 
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ARIZONA'S VILLA SCHOOL 
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WASATCH 



FLINT SCHOOL aboard 
Is ¥*ja aaC 1ft QiiNt 

tofci> hmh Mutarrt iw* T» 

V«i nirl *T*f t*^ur* -:»*iliftr 
>iiUIIIry litlOAliii liiM.-u: ill" t v 



a mi i Iim mw§ its" 104 v««' 

iavArd winning vcW%o l^tUHnll AlhMliui 
uh-iuQ* ia* MuMMi itniijt ctnw. Cwi, 
^ftCtft B 12 %T>n^ticnpn*r*idtv 

win i* E>. Lrnr niino^t, wavl^nd, Olt* jj 
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CARSON LONG EK»V 
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MISSOURI HILHAIT JCADIMT 

4 ^fM*4* Ul|h Vr (fa V(» pUftd* mfl , 

-mvr Imi 1 * V.ifr« 1U>I» Fa/mm hnnd t -UiH l*#fft 
FiOTI AH tpnrl* Fin* t*i» Ed Qdf !£tifh>* 



NORTHWESTERN 

rtrulum Oc '11 LwUntL (knit v pranvte* vJiufrt- 
rtittrt All «|Mirl^ Krrmltioi mjIItZv* itiilii mi)M§ 

aB»5smS505 UfcflS^t* Unfits W^iol** 



RIVERSIDE 




ST. JOHN J S SSiSn.' Kta'ii- 

V/w Ojm rirtwr E>| Ars Wiimt Aon«a Hiranii Vr 
^nifiunal Ajteitfa nn mrt niitti A %Mf «i «l)uiu. «r> 
pn «m'# Cut. H a Ducfcar*. R.Q Boa 1WMC ST. 
,k3fna tijiliita "AN h f4in 



Eit 1064 G,Tt 7-12 Ai-crcd CoJtogi prtp 
Sireciums sidetv stressing charjener. toad 
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Uwcnm VrTrtt' Boic HGIS.DelnKeid. 
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Better Grade-, Through Mctitffiftn 
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K±k Ballin|iI13 ft hftiB mti^ nkioi' 
. ■t«flm Marinf ri-'«ir», >«di WtttbuJ 

r.. rv,. 
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BX and KA. Uoorml Ada and Cn W P^Kii* 

AAWlrw«f?>!k3encm*Af1+&afel#6«*b^p*COftv 
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The erSucatJimttl instil uLiuna Lsted in the Director>' be jjtefwed lo m-nd HddiLtrmal ljlvralun- U> 
any National Geographic families ^xprtfahiag on interest in receiving fnrther infoTmntinn- By nwi- 
tinninRTh* GtM>^faphic, >^our inquiries will be assured th* 1 h«st nofwibk- uturitjun 



British West Indies 
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all rniJi^aBnuinBpnsljaesiiKiiUi 
'w o^i¥ lCtf. T topical riciwwi, 
WlldUrp, CttftbUetfil Dancnrj, 
jmj Wfllsr Sourts ire cuiar'ull v 
tnown on »n*se beauillui 
iM-mpj »rom rn< W«it H»Ol«- 
The Vliqin lil^ndi, Saint VhV 
Lent. WoniMfnl, Tr<nlfl»d A 
TtilMQO At* nnly a fa 1 ** of Itis 
VXOltc CO unit let inctuctod in Ihi* 
i one i* I o4far. F*ai Giant Cata- 
logue included. Also clh«f fine 
sUmpi from au* aooravai ser- 
vice which vou m*y puitftese 
or return wl|hoy1 oblivi on. 

Jemeitflwn Stamp Co., K I SNG, 
ifffffsiow", New York 14701 
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»h:pi »he;l*. f.xuri-hf aj« *tl*l *C0ttl 
td <Mhrr euuiu jI Jijcaj fur the Hnmt. 
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CHANGE OF ADDRESS? 

mTIKH rout mM)«u ciocnpwr ma, »HT. 

fifint H* eddCUI dtf ami maS la •jalionol 

£ao|ta,-r lat)etj>, WnMegtan, & ( ?ft01», flNvt 
• vt tit tee abW r«uf neeflma? Anaifc tsee-J fa tKii 
iaTia, earf tap la rm* te**rJ 
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FOR YOUR SPORT AND FAMILY FUN 
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Brother can you spare a . . . 

Begretetilv. a dime won't do it anymp^, bill a lax d^un-Bte conirtbiiliofi 
o! $10 S1S. $35 or more ran N)ip fulfill our dr&am ol building The Pacific 
Marine Research Center in Lahaina Mam. twro of The humptacK whaly 

Wouldn't ii be wonderful lo fiavo a place where Ihe Dest marine kMbj in tt>e world could came ta 
wort at prosorvjng and protecting the sees' a&undanoe o' marine lite'' And you can be Dart of It from the 
beginning WTia! a beautiful legacy to leave for ttte future. 

Please help us by sending your donaffon tcxtay As a special thank you all contributors o* $25 00 or more 
will raccrve a copy o) Brvther IVrta^e by Roy Nickereon-a ra&cinaiing prioto-pacKed boa* for everyone who 
loves whales and the sea Pfease ma*e your checfr payahte to PMRC/iRF and matt ia: 




Lahaina Restorai^ FouivdcDOfi P.O. Box 336 Lahaina. Maul, Hawaii %76I 



"Mass transit 
could save a lot of 

wasted gas here" 




Choking traffic. Was led fuel. The 
cuie — mass transit or better free' 
ways? 

Transportation uses 25% of 
America s onorcry. Vital oil some- 
day 10 run Sow. Importing as al- 
ready a national dollar drain. One 
approach la conserve. Now. Good 
place to start: 60 million au- 
tomobile commuters loo alien 
stalled in traffic Statetjcatty just 
aver one rider par car. No wonder 
thoughtful people call far more 
public transit wish 45 passenger 
bus efficiencies or pollution-free, 
electric power economy. 

But mass transit routes can't gc 
where everyone wants. And 
there's she inconvenience. Walk- 
ing to the stop- Wasting. Crowd- 
ing. Bad weather. Consequently. 
8 out of 10 American workers 
drive, dogging the streets as they 
go. So, other good minds conclude 
better traffic Qow Is the answer. 
They isay, 'Complete beltways to 
bypass traffic, finish Inner city 
lreewayn. Improve expressways. ' 

Persuasive arguments. Who's 
right? Probably both. Public 
transportation Is efficient. Free traf ■ 
he flow eu*s waste, aggravonon. 

R&aliv. no one mode answers 
ail ne©as. Rail or bus systems work 
tine In some situations. People In 
Washington. D.C.. say their new 
Metro ts the best thing to happen in 
years. Other cities turn to bus 
transit or mani buses* 
But ultimately laciliues must 

also be maintained lor salesmen, 
shoppers, repairmen, tire trucks. 

ambulances, car pools Motor 
vehicles; too- are critical to the 
cities' vitality. Free (lowing iraffic 
must be part of our nation's trans- 
foration and enorgy planning. 

Caterpillar machines build all 
forms of transportation lanhsies 
W© believe efficient urban trans- 
poration is cntica] to the nation's 
well-being. 



There are 
no simple solutions. 
Only intelligent 

choices. 



CATERPILLAR 



''Better traffic 
flow would solve 
this problem? 




INTRODUCING 

A REVOLUTIONARY BIG PICTURE 
COLOR TELEVISION, 




You're looking ai the new General Bectric Wkiescreen KXXX A super- 
size color TV wilfi a picture three ti mes the size of a 25 ai diagonal corcsola 
A picture thai makes you feel like you're at the movies. A set with the ad- 
vanced performance features you expect from General Electric. 

Uke VIR.The Emmy award-winning color system that gives you realistic 
llesh tones, blue skies, green grass. Automatically adjusted by the broad - 
casterfc signal on many programs. GE won the Emmy lust last year for heinc 
the first to use V1R. 

And electronic tunlng.Wi rh the chairside convenience of random access 
remote control So you can go from channel 2 to 83 Instantly. 

Call toll-free 800-447-4700 1 in III 800-322-4400 1 to find out where 
you can see this and oi her examples ol GE leadership in television. 

This is GE Performance Television. 

GENERAL ® ELECTRIC 



